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Vere, why MORSE 
FLEXIBLE COUPLINGS | 


LEAD THE FIELD 


COUPLINGS & 


(right) 


stress divided equally 
among multiple teeth 
and links 


There's no mysterious removable pin for quick, 
reason why Morse easy installation or 
& STANDARD and Morse disconnecting 

MORFLEX Couplings 
transmit power day after 
day without breakdowns 
or repairs. There's no 
magic reason for Morse 
Couplings saving mo- 
tors and machines year 
<n after year without time 
Rae out for maintenance. For 
: Morse Couplings are de- 
signed and built to stand 
up on the job. And 


aluminum, grease- 

packed cover in 
sures perfect lubri- 
cation 


stocked for prompt 3 
delivery and low cost 


& finished outer faces 
permit easy check-up on 
alignment 


sorb shock and vibration ‘ 
and compensate no movement of metal on MORS | 
is i for misalignment 7 4 metal or metal on rubber, COUPLINGS | 
§ : flexing takes place 
. within the rubber (left) 


records of their per- 
formance in hundreds of 
plants prove that they do! 
If you are interested in in- 
stalling truly efficient and 


forged steel hub mem- 
bers in riveted a 


housing 


floating center with 
av | resilient trunnion 


blocks long-wearing couplings in 
ae your plant—or if you are ( 
os interested in saving your | 


motors or machines with 
couplings that will more 
than pay for themselves, 
call the Morse man in your 
territory and get more 
information about Morse 
Standard Chain and Mor- 
flex Couplings. 


nc lubrication re- 


quired 


& live, non-cold flow 
rubber gives efficient 
performance indefinitely 


SILENT CHAINS ROLLER CHAINS FLEXIBLE COUPLINGS KELPO CLUTCHES 
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MORSE CHAIN COMPANY ° ITHACA N.Y. DIVISION BORG-WARNER CORP. 
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On Going Back to School 


[ HOUSANDS on thousands of youngsters—and some 
not so young—return to college this month, all with 
varying degrees of enthusiasm. The latter seems to 
vary in direct proportion with age. Certainly all of 
us have observed the serious purpose with which the 
post-graduate or older student from industry returns 
to the job of completing, or at least improving, his 
educational equipment. His enthusiasm is an asset 
to the industry as well as to himself. 

Recently an Eastern chemical company sent one of 
its chemical engineers back to his alma mater for a 
special summer course in colloid chemistry. The young 
man became so interested in the probable return on 
this investment of his company’s time and money that 
he began a little investigation. In a short while he 
found out that at least 15 other chemical or metal- 
lurgical companies have established the definite policy 
of refunding all or part of the tuition paid by their 
employees for night school or other extension courses. 
Some permit instruction to be taken on company time, 
while others insist that classes be held outside of normal 
working hours. Our young friend discovered a number 
of cases where men were sent away for six or eight 
weeks and, in a few instances, a year or more of grad- 
uate work had been provided at company expense. Often 
the latter involves a contractural relationship whereby 
the man agrees to remain with his employer for a num- 
ber of years after receiving his advanced degree. 

Our friend’s correspondence and contacts led him to 
believe that much of this sort of thing is going on 


beneath the surface. Apparently many companies have 
seen the wisdom of investing in special training for one 
or two exceptional employees but have hesitated to 
announce any established policy. They cannot always 
be blamed for this secrecy, yet it would be stimulating 
for the chemical industry and profession if all such 
incentives for graduate study were more widely known. 
They would help attract better men to the companies 
involved and perhaps encourage self-improvement among 
present personnel, 

From the broad viewpoint of the chemical engi- 
neering profession as a whole, one of the most im- 
portant benefits would undoubtedly accrue to the uni- 
versities. Older men returning from industry may 
have much to learn about recent advances in theoretical 
knowledge, but in turn they can contribute a practical 
viewpoint that is too often lacking in the university 
classroom. Scholarships and fellowships sponsored by 
industry may also help to bring about better under- 
standing of industrial problems, but much more can 
undoubtedly be accomplished through the teacher's 
immediate contact with the experienced employee. 

So much is to be gained by closer relation between 
industry and college that it is a pity more companies 
do not provide financial encouragement to deserving 
employees who wish to go back to school for graduate 
study. Here, it seems to us, is where a careful invest- 
ment of prosperity dollars can be made to pay divi- 
dends in building a loyal, grateful and more efficient 
personnel. 
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VIEWPOINT. 


BUSY MONTHS AHEAD 


SOMEONE has suggested that the fiscal year for 
the chemical industry and profession might well 
begin with September. Certainly this new year 
would be off to an auspicious start. Three thou- 
sand chemists, too busy properly to observe 
Labor Day, congregate for a week in Rochester 
to listen to 469 assorted papers. October finds 
the gas men in Cleveland, the electro-chemists in 
St. Louis, the chemical safety men in Kansas 
City and the pulp and paper technologists in 
Savannah. In November comes the big meetings 
of the petroleum industry in Chicago and the 
chemical engineers in St. Louis. But December 
6-11 brings the real high-spot with the Sixteenth 
National Exposition of the Chemical Industries. 
Then about 40,000 representatives of the chemical 
industries and profession will make their biennial 
pilgrimage to New York with but one purpose in 
mind: to learn through personal contact, demon- 
stration and acquaintance, all they can about the 
latest tools and materials available for solving 
their production problems. Nothing else seems 
quite so important in the first four busy months 
of the new chemical year. 


UNIONS FOR CHEMICAL WORKERS 


UNIONIZATION of chemical industry workers 
will be undertaken aggressively in the near future 
by C.1.O. according to our Washington observers. 
This project will be directed by James Nelson, 
who is president of District 50 of the United 
Mine Workers, and at present active head of 
the unit which includes byproduct coke plant and 
other chemical wage earners. 

For quite obvious reasons there will be no 
claims of inadequate wages or improper hours 
of employment in chemical plants. Well estab- 
lished official figures, which even the most rabid 
organizer cannot question, demonstrate the im- 
propriety of such a charge. The issue will be 
clean cut. It will be solely a question of union- 
ization and recognition of the C.I.O. 

Plans of the new chemical workers’ organizing 
committee have not been announced by C.I.O. 
headquarters at the time this is written. The 
news. will presumably come in the form of direct 
action at various establishments. The scope of 
this committee’s work is far broader than the 
industries which make chemicals; it wil] include 
several process industries. The executives of each 
establishment will, of course, have to face many 
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difficult issues. Preparation to meet these will 
include discussions of the legal rights and duties 
of employers under the National Labor Relations 
Act, questions of local law, and the type of polic- 
ing and protection which may be expected or 
required if and when picketing is demanded. 

This is a difficult time for all industry. But, 
fortunately, chemical and process executives face 
these new problems with a cleaner record and a 
better personnel understanding that has been 
found in almost any other division of industry 
which C.I.O. has undertaken to unionize. All 
will hope that amicable relations between man- 
agement and workers can be maintained. A 
spirit of firmness, tempered by generous under- 
standing of the workers’ point of view will be 
hoped for. 


MORE ASPIRANTS FOR ENGINEERING TITLES 


MAYOR LAGUARDIA of New York recently 
announced a special plan for educating street 
sweepers to become sanitary engineers. (See 
Chem. & Met. p. 299, June, 1937.) Not to be 
outdone by his illustrious leader, the Hon. Samuel 
Fassler, Commissioner of Buildings in Manhat- 
tan, now urges that the master plumbers should 
aspire to more dignified engineering titles. Ad- 
dressing the New York State Association of 
Master Plumbers, he said, “The master plumber 

. is an industrious, hard-working individual, 
who fits into the same category as any other 
specialized engineer. His work is technical. It 
requires long years of apprenticeship and the 
successful fulfillment of examination and licensing 
specifications. Hereafter, instead of using the 
term ‘master plumber,’ I am going to substitute 
the term ‘sanitary engineer.’ It might be a 
worthwhile idea for the industry to adopt this 
phrase officially and to change their association 
identification accordingly.” No action was taken 
by the 400 delegates present, but they did thank 
the commissioner for the compliment. 

From all this furor of ambition for self- 
appropriated titles, there comes this thought: 
Those of us who are sincerely interested in pro- 
tecting and promoting the proper use of engineer- 
ing titles may well be concerned with an entirel\ 
different approach to this problem. What can we 
do to help lend the desired dignity to the work 
of the skilled artisan and craftsman? Many of 
them are entitled to our respect and if they can 
he encouraged to raise the standards of their 
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trades and crafts, they will render a greater serv- 
ice to the public, and at the same time attract to 
their ranks many more young men who might 
have been good plumbers, carpenters, or ma- 
chinists, but who would fail as chemical, civil, 
or mechanical engineers. 


FACTS AND FIGURES 


TWIN-ISSUES of Chem. & Met. come to you 
this month as a result of an innovation in pub- 
lishing policy that merits a word of explanation 
and comment. Part I is the regular September 
issue, complete with the usual number of pages 
for articles, news and departmental material. 
But Part II, carrying the title “Facts and Figures 
of the American Chemical Industry,” was 
designed to serve a very special purpose—in fact, 
a two-fold purpose. 

First was the need within chemical industry 
itself for assembling and interpreting the essen- 
tial data on which manufacturing and distribution 
policies are to be based. To be sure, this is a 
long-standing and a continuing need which our 
annual review numbers are designed to fill; but 
the recent availability of previously unpublished 
information on employment and the release of 
important data from the Census of 1935 make 
the present publication especially timely. Second, 
but to a large extent the primary purpose of 
Part II, is our desire to help chemical industry in 
the vital task of interpreting the facts of its 
business to those outside of the industry who, in 
one way or another, will affect its future develop- 
ments. Bankers, lawyers, doctors, farmers, labor 
leaders, Congressmen, newspaper editors and 
radio commentators—all fall into such a category. 

To tell the story of chemical industry is a 
challenge to every one of us—a problem that 
transcends all others before the chemical industry 
and profession. Unless there is a better under- 
standing of what we are and what we do, we 
suffer the loss of public confidence and support. 
It is very much to our self-interest to see that 
our story is told in language that can be easily 
understood—that we give the public the true facts 
and figures needed to offset the fallacies which 
the agitators and self-appointed critics have im- 
planted in the minds of the masses. In this 
educational program, unity of thought and pur- 
pose is a first consideration. 

So it is hoped that “Facts and Figures of the 
American Chemical Industry” may be of real 
service to you. If it is of direct and immediate 
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value in the conduct of your business, by all 
means keep your copy close at hand for ready 
reference. On the other hand, if you are willing 
to take part in the industry’s program of public 
education, why not make it a point to talk over 
the contents of this issue with someone who 
would welcome and be benefited by a_ better 
understanding of chemical industry? Why not 
loan your copy to that neighbor who likes to dis- 
cuss such matters with his doctor, lawyer or 
merchant friends? And there is always that 
fellow who thought some of sending his boy to 
college to study chemical engineering or that 
science teacher in the high school of whom Young 
America asks so many questions. 

Approximately 40,000 copies and special re- 
prints of “Facts and Figures” have already been 
published. About half of these go to Chem. & 
Met. readers in the process industries while most 
of the remainder have been purchased for wider 
distribution by the Manufacturing Chemists’ 
Association and by leading firms in chemical 
industry. But there is still a real opportunity for 
personal service and missionary work. In the 
words of Allan Brown of Bakelite, “This is a 
task that cannot be accomplished in a day, in a 
week, or a month, but we must start now if our 
business is to protect itself in the court of final 
judgment—the court of public opinion.” 


SILVER SEARCH CONTINUES 


A FEW YEARS AGO the leading silver pro- 
ducers of the United States reached the conclu- 
sion that the possibilities of silver as an engineer- 
ing material had not received proper considera- 
tion. Accordingly, they united behind a cam- 
paign to perform experimental work and to bring 
the advantages of the metal to the attention of 
those who might benefit by its use. The second 
chapter of this program opened in March with 
a much wider field of interest. Fifteen fellow- 
ships covering such phases of the subject as 
electrochemistry, corrosion, and fungicidal and 
bactericidal properties have been established at 
thirteen universities. Already, results of the 
fundamental research investigations are being re- 
ported. 

With this strong sponsorship and the guiding 
hand of Lawrence Addicks the undertaking 
should bear many valuable results to the process 
industries and to the chemical engineer troubled 
by corrosion problems. 
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By D. 8. FREDERICK 


ROHM AND HAAS CO. 
PHILADELPHIA, PA, 


AcryLic 
| RESINS | 


Find Industrial Applications 


Prva i ERIZATION PRODUCTS of acrylic acid derivatives of acrylic acid, both monomeric and polymeric. 


and its derivatives are known as acrylic’ resins. However, until 1927, these compounds were available 
The monomeric compounds which polymerize to yield only in small quantities as a method of preparation 
. these resins are all characterized by the 1-3 unsaturated suitable for their commercial manufacture had not been 

i | developed. 
“4 system, CH,=C—C=. The free methylene group seems The commercial development and application of the 
“§ essential for the polymerization of these compounds, for acrylic resins has been due mainly to the perseverance 
| alpha-methyl acrylic acid, CH:=C—COOH, hereafter and foresight of Dr. Otto Réhm of Darmstadt, Germany. 
- | CH. In 1901, Réhm*, published the result of his work with 


known as methacrylic acid, polymerizes readily, while its Von Pechmann on acrylic acid derivatives. For many 


ye isomer, crotonic acid, CH,—CH=CH—COOH does not — after the publication of his thesis, Rohm worked 
with the interesting polymerizable acrylic derivatives. 
mi Acrylic acid itself was reported almost a hundred years His research was interrupted in 1914 by the World War, 


but not before he had begun to realize the possibilities of 
the unusual resins he had obtained. By 1927 Bauer*® 
working in R6hm’s laboratory, had developed a synthesis 
which made possible the plant production of small quan- 
tities of the methyl ester of acrylic acid. Bauer’s method 


ago. Redtenbacher,’ in 1843, prepared a new acid by the 
oxidation of acrolein with air, and named it acrylic acid. 
Since that time, experimenters’, have described various 


Solid pieces of acrylic resin illustrating of preparation was briefly as follows: 
colorless transparency of this plastic CH, OH - CH. Cl + Na CN > CH, OHCH, CN + 
Na Cl 


CH, OHCH, CN + ROH + H. SO, > CH, = CH — 
COOR + NH, HSO, 

From that time, the commercial manufacture and use of 
the acrylic resins has rapidly expanded.* In 1931, the 
Rohm and Haas Co. began to produce the acrylic esters 
in this country. The synthesis discovered by Bauer was 
the basis of operations, although this method was modi- 
fied somewhat to increase its efficiency. 

Many derivatives of acrylic and methacrylic acids, such 
as the salts, amides, nitriles, esters, and acid chlorides 
yield solid polymerization products. The polymeric esters, 
however, are at present of most significance from a com- 
mercial standpoint. Since many alcohols are now com- 
mercially available, polymerized esters of widely differ- 
ing properties can be prepared. 
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The high impact strength, 
low specific gravity, aging 
resistance, and ease of form- 
ing of acrylic sheets have 
promoted their use as win- 
dows and windshields in air- 
planes. The acrylic resins 
are used commercially as an 
interlayer in laminated 
safety glass. Notice that 
although the glass is broken 
and bent it does not fall 
apart 


Colorless transparency, stability 
against aging, thermoplasticity, and 
chemical resistance to many re- 
agents are general characteristics 
of the polymeric esters. They range 
in consistency from soft, sticky, 
semi-liquids to hard, tough, ther- 
moplastic solids. Since products of 
these widely varying properties can 
be obtained by the proper control 
of the manufacturing conditions, 
rather than by the customary use 
of plasticizers, the acrylic resins 
retain their initial properties indefinitely. Aging and 
weathering have no effect on the acrylic resins, as they 
are stable to the effect of heat, light, and oxidizing 
agents. 

After the monomeric esters have been manufactured, 
they are converted to resins by polymerization. Light, 
heat, oxygen, and oxygen-yielding compounds such as 
sodium peroxide, benzoyl peroxide, and hydrogen peroxide 
act as polymerization catalysts. Antioxidants such as 
hydro quinone inhibit the polymerization. Since the 
polymerizations are exothermic reactions, they must be 
carried out with careful temperature control to prevent 
their becoming violent. In general, the acrylates poly- 
merize much more rapidly and more violently than the 
methacrylates. 

Acrylic resins may be prepared by polymerization of 
the monomers in organic solvents, in aqueous dispersions, 
or in the absence of any diluents. Thus the resins are 


available in the form of solutions in organic solvents, in 
aqueous emulsions, or as solid thermoplastics. The con- 
centration of polymerization catalyst, the temperature of 
polymerization, and, in solution, the constitution and 
concentration of the solvent, all have definite effects on 
the characteristics of the polymers obtained. The chemical 
constitution of the monomers also has an important in- 
fluence on the characteristics of the polymerization 
products. The polymeric esters of methacrylic acid are 
harder and have higher softening points than the cor- 
responding polymeric acrylates. In general, the lower 
esters in both series are harder, less elastic, and have 
higher softening points than their higher homologues. 
Thus, polymethyl acrylate is a tough, pliable, elastic 
solid, capable of 1,000 per cent extension, while polybutyl 
acrylate is a much softer resin tacky at room temperature. 
Correspondingly, polymethyl acrylate is the hardest 
methacrylic ester, while n-amyl methacrylate polymer is 
similar to polymethyl acrylate in its physical properties. 
Isomeric variations in the 
alcohol group also exert an 
influence on the physical 
characteristics of the poly- 
meric esters. Tertiary butyl 
acrylate polymer, a tough, 
hard solid, is the hardest of 
the polybutyl acrylates; 
polymeric secondary butyl 
acrylate is similar in prop- 
erties to polymethyl acrylate ; 
polyisobutyl acrylate is soft- 
er than either of the two 
above - mentioned polybuty! 
esters, while the n-butyl ester 
polymer is soft and tacky as 
described previously. 

These controllable modifi- 
cations of polymerization 
conditions and _ chemical 
constitution afford the man- 
ufacturer opportunities to 
vary the properties of the 
acrylic resins so that they 
can be adapted to widely 
diversified applications. For 
example, starting with one 
solvent containing a definite 
concentration of one mono- 
meric ester, solutions of polymer having a wide range of 
viscosities can be prepared. From a consideration of these 
manufacturing controls, it can be easily understood why 
the acrylic resins are suited for the numerous uses de- 
scribed below. 

Acrylic resins were first used commercially in this 
country as an intermediate layer in laminated safety 
glass. The extensibility and elasticity of the acrylic resin 
film made possible the production of a laminated glass 
which gave a flexible or “yielding” type of break when 
subjected to a hard impact. As the resin possesses an 
excellent adhesion to glass, its use as an interlayer elimi- 
nates the necessity of an auxiliary cement to bond the 
plastic to the glass sheets. Glass laminated with acrylic 
film need not be sealed around the edges, as the resin 
possesses excellent resistance against moisture. Their 
colorless transparency, stability, toward ultra-violet light, 
and strength at low temperatures, also give acrylic lami- 
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nating films advantages over the cellulose plastics em- 
ployed in the manufacture of laminated glass. The 
flexibility of the acrylic resins permits glass laminated 
with them to be cut more readily than glass laminated 
with cellulose derivatives. 

The acrylic resins used for this purpose are furnished 
in the form of viscous solutions in organic solvents. A 
film of acrylic resin solution of carefully controlled thick- 
ness is applied to each sheet of glass to be laminated and 
the solvent removed by forced drying, leaving a film of 
gum on the glass. This film is moistened by a suitable 
plasticizer, and the resin-coated glass sheets placed to- 
gether in such a manner as to force out all air bubbles. 
The lamination is completed by subjecting the assembly 
to a relatively low pressure to insure a firm and uniform 
bond. 

This comparatively simple laminating procedure elimi- 
nates the necessity of autoclaving at high temperatures 
and pressures, and facilitates the avoidance of contami- 
nating dirt, which always constitutes a serious problem 
in working with transparent plastics. The colorless 
transparency and freedom from haze of acrylic-laminated 
glass cannot be equalled by glass laminated with any 
other plastic. The adhesion of the acrylic resin to glass 
is so good that, although no sealing compound is used 
around the edges of the laminated sheets, prolonged im- 
mersion in boiling water causes no delamination. 

The harder acrylic resins are useful in the form of 
solid thermoplastics. The methacrylic esters of higher 
softening points, such as methyl methacrylate, are of 
special interest in this field. As the monomeric esters 
are mobile liquids which polymerize to solids, the acrylic 
plastics may be prepared by a casting operation. The 
polymeric esters are thermoplastic solids which may be 
used for hydraulic or injection molding. Consequently 
the acrylic derivatives may be employed as either cast or 
molded plastics. 

Their colorless transparency and resistance to aging 
and weathering are outstanding characteristics of the 
acrylic plastics. Due to these excellent properties, the 
acrylic plastics are finding applications for which syn- 
thetic plastics had not previously been considered. They 
are now available in plane and curved sheets in thicknesses 
of 0.060 in. to 0.500 in. in sizes up to 36 in. x 48 in. 
Rods, tubes, and molding materials made of these plastics 
are under development. 


Properties of an Acrylic Plastic (Plexiglas) 


Clarity... . Light transmission. . 
effect.... 0.5-1.5% 
ardness Mohs..... .. 23 
Vickers . 17-20 
Brinell . 18-20 (500 Kg- 
10 mm) 
Tensile strength (@ 30° C.) om 000 Ib. 
Elongation at failure 5% 
Flexural strength (@ 30° C.) 5 000 Ib. 
Impact resistance 0 3-0. ft. Ib. 
(ASTM Charpy 
notched bar) 
Modulus of elasticity (@ 30° C 6 x 105 Ib./ sq. in 
Coefficient of expansion (@ 30° CG) 0.00008 /° C. 
Water absorption by (com- 
plete immersion @ 30° 0.3% 
48 0.8% 
fequilibrium) 


As the sii polymers are thermoplastic, sheets of 
these materials can be formed or molded into many useful 
shapes. The high impact strength, low specific gravity, 
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aging resistance, and ease of forming of acrylic sheets 
have promoted their use as windows and windshields in 
all types of motor vehicles. The aircraft industry has 
found the acrylic plastics particularly well adapted to its 
needs, as formed sheets can be used in windshields and 
cockpit enclosures to effect stream-lining and thus greatly 
reduce wind resistance. 

The optical properties of acrylic plastics make them 
suitable for use in spectacle lenses, camera lenses, mag- 
nifying glasses, and protective goggles. Acrylic spectacle 
lenses are now being made to prescription by molding 
from sheets. 

The excellent light transmitting qualities of the acrylic 
plastics permits their use in edge lighting applications. 
Edge-lighted signs, advertising displays, and instrumental 
dials illuminated from hidden light sources can be pre- 
pared from these materials. 

Acrylic plastic inspection windows are used in various 
types of machinery where curved sections are necessary 
or where glass windows might be broken. Practically 
non-breakable instrument dial covers can be made from 
acrylic sheets. 

In addition, the acrylic resins are, like other plastics, 
suited for use in fountain pens, boxes, buttons, handles, 
knobs, lighting fixtures, molded electrical parts, and 
novelty articles. Since the acrylic plastics offer a com- 
bination of their own extraordinary properties with the 
usual properties of other thermoplastics. it is quite prob- 
able that designers and engineers will find many new 
uses for these products where other plastics could not be 
emploved. 


For Protective Coatings 


The properties of the acrylic resins which make them 
useful in laminated glass and as plastics, also make them 
suitable materials for protective coatings. The colorless 
transparent films of these materials have a refractive 
index of 1.49 and a specific gravity of 1.15. Acrylic 
resin films, being completely polymerized, so that they 
contain no unsaturated groups, dry entirely due to solvent 
evaporation. 

These resins are unique in respect to their flexibility 
and elasticity, as acrylic films extensible in excess of 
1,000 per cent can be prepared without the use of plastic- 
izers. The films are not truly elastic, as on stretching 
they exhibit a certain degree of plasticity. They do not 
“snap back” to their original form, but require an ap- 
preciable length of time for recovery. The molecular 
weight (viscosity) of the polymers has a great influence 
on the rate of recovery and tensile strength of the acrylic 
films. Films of high molecular weight polymers show 
greater tensile strength and more rapid recovery than do 
films of lower polymers of the same chemical constitution. 

In general, acrylic resin films exhibit excellent adhe- 
sion to most surfaces. The softer polymers are always 
superior in this respect. Baking improves the adhesion 
to metal surfaces. 

The water-white color and permanence of the acrylic 
coatings are unexcelled. Three year’s exposure to weath- 
ering and sunlight causes no discoloration, no loss of 
gloss, or no failure of any kind with the harder films 
The water resistance of the softer films is slightly in- 
ferior. Acrylic resin films show good heat resistance, 
withstanding temperatures as high as 350 deg. F. without 
discoloration. Only after baking at temperatures suffi- 
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ciently high to cause pyrolysis, does discoloration appear. 
Acrylic films burn slowly with a non-luminous flame, if 
they are heated to their ignition temperature. 

The chemical constitution of the polymer has a great 
influence on the resistance of the films against water 
and chemical reagents. The harder resins are not affected 
by alkali, sulphuric acid, hydrochloric acid, or acetic acid 
at room temperature, and show an excellent resistance 
to both cold and boiling water. The softer films are 
slightly less stable to these reagents. Although the harder 
films are not attacked by continued boiling in water, 
their adhesion is somewhat reduced. Petroleum oils, 
gasoline, greases, and petroleum hydrocarbons in general 
do not affect the acrylic resins; they are soluble in aro- 
matic hydrocarbons, ketones, esters, and chlorinated 
hydrocarbons. 


Compatibility of Acrylic Resins 


The compatibility of these resins with other synthetic 
polymers and natural occurring resins is limited. Rather 
unexpectedly, many of the acrylic polymers are incom- 
patible with each other. The acrylic resins are compatible 
with 4 second nitro-cellulose in all proportions, although 
they show a limited compatibility with cellulose acetate. 
The ethyl and benzyl cellulose ethers are incompatible. 
Ester gum, castor oil, dammar, cumar, shellac, and rosin 
have limited compatibilities. Some compatibility is ex- 
hibited with other synthetic resins including the phenol- 
formaldehyde, vinyl, and maleic acid types. Alkyd resins, 
clear resinous varnishes, and drying oils are incompatible. 

Since the acrylic resins are completely neutral, any 
type of pigment may be used without fear of reactivity. 
The permanent water-white color of the polymers enables 
them to be used in the formulation of pigmented white 
finishes which will not discolor. 

The wide range of viscosities and concentrations in 
which the acrylic resins are available enables them to be 
applied by brushing, spraying, or dipping. These coatings 
are recommended for use where their outstanding proper- 
ties of water-white color, non-yellowing, petroleum and 
oil resistance, good electrical properties, adhesion, ozone 
and chemical resistance, etc., are of importance. Spe- 
cifically, their application in the field of clear metal 
lacquers, textiles and artifi- 
cial leather, electrical insula- 


These musical instruments made from an Kahlbaum, 


exclusively. The coatings, frequently pigmented, are 
applied to the grain of the leather by hand. The resulting 
finishes have outstanding flexibility and adhesion, without 
in any way detracting from the natural “feel” and appear- 
ance of the leather. Many coating compositions, excellent 
from the standpoint of pure utility and protective effect, 
have proven unsatisfactory as leather finishes due to their 
inability to preserve the natural characer of the genuine 
leather. 

The electrical properties of the acrylic resins suggest 
their use in the electrical field. As the monomers are 
mobile liquids which. can be forced into small apertures 
and polymerized in situ to tough, water-resistant solids, 
they are useful as impregnating agents for electric coils. 
The shrinkage during polymerization and the volatility 
of the monomers somewhat restrict their application for 
this purpose. 

Compositions made by compounding the softer acrylic 
polymers on a rubber mill with fillers such as talc and 
carbon black have been employed as protective coverings 
for electrical conductors. These tough, elastic, filled 
resins can be extruded in the same manner as rubber. 
Their light weight and flexibility give them advantages 
over the usual lead coverings in certain applications. 
Their resistance to oil and ozone also make them desirable 
substitutes for rubber in electrical equipment. 


Suitable for Thermoplastic Binders 


Their permanent properties and good adhesion to all 
types of materials make the acrylic resins of use as ther- 
moplastic binders. Surfaces to be bonded are coated 
with an acrylic film and then sealed together under heat 
and slight pressure. The elasticity and extensibility of 
the acrylic adhesives permit their use where the bonded 
materials are subject to flexure and elongation. Wood, 
metals, textiles, rubber, glass, and many other materials 
may be cemented together by the use of these thermo- 
plastics. 

(1) Manufactured and marketed by the Réhm and Haas Co., Inc. 
under the following trade names, registered in the U. S. Pat. Office: 
Plexiglas and Crystalite, solid thermoplastics; Acryloid, Plexigum, and 
RHoplex solutions in organic solvents; Acrysol, Primal, and RHoplex 
W., aqueous emulsions; for the coating of surfaces; Acryloid and A 1 
are sold under license by the Resinous Products and Chemical Co., Inc. 

(2) Redtenbacher, Ann. 47, 113-48 (1843) 


(3) Caspary and Tollens, Ann. 167, 247-52 (1873) 
Linnemann, Ann. 163, 369-70 


(1872) 
Ber. 18, 2348-51 
(1880) ; 18, 2108 (1885) 


tion, coatings on rubber, idea of Weger, Ann. $21, 79-82, (1883) 
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surfaces containers, and 
chemically resistant coatings 
appears promising. 

The acrylic ester polymers 
have proved useful in the 
field of finishing genuine 
leather. Due to the uses for 
which leather is employed 
the high requirements in 
this field for permanent flex- 
ibility and adhesion have 
caused many coating mate- 
rials, successful in other in- 
dustrial applications, to fail 
as leather finishes. 

In this field, aqueous dis- 
persions of the softer acrylic 
polymers are used almost 
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U. S. Looks Into 
Coal Hydrogenation 


AL studies of the 

technical possibilities and the eco- 
nomic significance of hydrogenation 
of coal are under way at the Pitts- 
burgh station of the Bureau of Mines. 
This project has a long time objective, 
the determination of which coals and 
which constituents of coal can be 
effectively processed to make fluid 
hydrocarbon products of value. 

Part of the work being done by the 
Bureau has been made possible by a 
Public Works allotment of funds to 
construct the bombproof and labora- 
tory building shown in the accompany- 
ing illustrations. Funds the 
regular appropriations of the Bureau 
are, however, used for maintenance 
and operation, as well as for experi- 
mental personnel. Mr. H. H. Storch, 
of the Bureau staff, is in charge of the 
work. 

The small-scale equipment shown is 
designed to process from 150 to 
200 Ib. of coal per 24 hr. This quan- 
tity will enable a fair estimation of 
both the physical characteristics and 
the yields of the products obtainable 
under different conditions. The hope 
is that the work will disclose methods 
for modification of coal or heavy oils 
in a way to produce lubricants and 

: other high value end products. The 
production of motor fuels is believed 
to be much simpler, and less in need 
of investigation, 


New coal hydrogenation laboratory of 
the Bureau of Mines at Pittsburgh is 
shown at the top of the page. Next be- 
low is the equipment for hydrogen pro- 
duction, the motor driven compressors 
and, finally, the control room from 
% which the entire process may be 
operated 
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FUSION WELDING— 


Its Present Position in 
Process Equipment Fabrication 


EDITORIAL STAFF REVIEW 


from a position where it was often viewed with sus- 

picion, if not active distrust, to a place in the array 
of fabrication tools so secure that it now enjoys wide 
application in many sorts of use. Better understanding 
of its execution, its safeguards and its possibilities has 
converted most doubters, given it a respectable status and 
made its many advantages available throughout industry. 
Particularly in the chemical, petroleum, pulp and paper 
and other process industries is this true, for in these 
fields, where high temperatures and pressures and severe 
corrosion are the rule, welding is peculiarly adaptable. 
Permanently tight joints, considerable weight saving, ap- 
plicability to most metals and suitability to better designs 
are all advantages which it is difficult for competing 
jointing methods to match. Finally, where welding can 
be used on a production basis, it can generally be made 
to show a substantial saving in the cost of fabrication. 
Its uses in many maintenance problems can be equalled 
by no other means, either in cost, in speed or in con- 
venience of making repairs. 

It is difficult, if not impossible, to make a fair appraisal 
of the relative merits of the two principal fusion methods, 
arc and oxyacetylene welding. Prior to the perfection 
of the coated electrode within the past decade, the 


)) URING the past decade fusion welding has advanced 


Below: Gas welding a high-chrome steel coil 
fabricated with cast chrome steel bends 


Right: Gas welded connections entering a scrub- 
ber; note ease with which insulation has been 
applied to two of the connections 
(Courtesy Linde Air Products Co.) 


oxyacetylene process had a definite quality advantage in 
that the envelope of combustion gases blanketing the 
molten weld metal tended to prevent the formation of 
oxides and nitrides and thus made a stronger and more 
ductile weld than was possible with bare metallic arc 
electrodes. Proponents of the electric arc process, how- 
ever, soon found that in steel welding a similar result 
could be obtained by coating the electrode with a material 
which, at the temperature of the arc, not only gave off 
an inert gas to blanket the melting electrode and the 
puddle of molten weld metal, but also fused as a slag 
coating on the surface of the metal already deposited 
and gave further protection to the deposit. On cooling, 
the slag was readily removed, leaving the metal clean and 
bright. Apparently in non-ferrous and cast iron welding 
the oxyacetylene advantage has not been overcome. How- 
ever, in the bulk of fusion welding, in which mild steel 
is used, the arc process is now freely employed. 
Electrode coating definitely marked the beginning of 
metallurgical equality between the two processes. As im- 
provements were brought out in rods for oxyacetylene 
welding, similar improvements were attained in arc 
electrodes. Today there appears to be no metallurgical 
advantage for either process. First class welds produced 
by one method have been found to be the equivalent of 
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the other. This fact is recog- 
nized by modern welding codes 
which give no preference to one 
fusion process over the other. 

So far as the economy of the 
two processes is concerned, there 
appears at present to be some 
room for preference under cer- 
tain circumstances. In pipe joint 
welding the two methods com- 
pete side by side without evident 
advantage to one or the other. 
However, in the fabrication of 
extremely heavy steel vessels, the 
more advanced mechanization of 
the arc process appears largely 
to have discouraged development 
of the oxyacetylene method for 
this purpose. Late in 1935 G. W. 
Plinke of the Henry Vogt Ma- 
chine Co. described the con- 
struction of a gas welded vessel 
before the International Acety- 
lene Association, (See Chem. & 
Met., April, 1936, p. 202.) This 
vessel, fabricated in accordance 
with the U-68 requirements of 
the A.S.M.E. Boiler Construc- 


Arc welded bubble tower, approxi- 

mately 100 ft. long and 10 ft. inside 

diameter, constructed of 134 and 
1 15/16 in. plate 


(Courtesy Combustion Engineering Co.) 


Gas welding a joint in a long 150 

Ib. steam line running between the 

U. S. Industrial Alcohol and U. S. 

Industrial Chemical plants at Cur- 
tis Bay, Md. 


(Courtesy Air Reduction Sales Co.) 


Arc welding a rigid building frame 
for Lincoln Electric Co.’s new 200,- 
000 sq. ft. addition at Cleveland 


tion Code, was the first of its 
class to be produced by gas 
welding and, so far as is known, 
was the only one so produced. Because it was an 
experimental job and because automatic gas welding 
equipment was not available, its cost was considerably 
above what it would have been by arc welding. Never- 
theless, its quality was better than the code requirements 
and the author concluded that with more experience and 
particularly with semi-automatic or full automatic equip- 
ment, gas welding costs in such service could definitely 
be brought into line. 


A.S.M.E. Pressure Vessel Code 


Prior to 1931, fusion welding had no generally recog- 
nized standing as a means for the fabrication of power 
boilers and other pressure vessels. In that year, after 
long deliberation, the American Society of Mechanical 
Engineers Boiler Code Committee issued its first boiler 
construction code to make fusion welding permissible. 
Despite the feeling among certain fabricators that the 
welding requirements under this code were too severe, the 
use of the new tool has gone rapidly ahead, now that a 
sanction so authoritative has been given. Slightly re- 
vised in 1935, the Code is now generally accepted by in- 
surance and legislative bodies as well as by fabricators 
and users, who have found that the unassailable quality 
of vessels produced according to its requirements is doing 
much to allay the fears which certain early welding fail- 
ures aroused. 

Three classes of fusion welded unfired pressure vessels 
are covered by the Code specifications, in addition to the 
power boiler drums which were the primary interest of 
the Code committee. The welding requirements of the 
class for severest service are practically identical with 
those for power boilers. The class, formerly known as 
Class I, is now given the designation U-68, corresponding 


Co.) 


(Courtesy The lustin 


to the section of the code in which it is specified. Unfired 
pressure vessels fabricated under this section of the code 
can be used for any purpose, without limitation, whereas 
definite use limits circumscribe vessels fabricated accord- 
ing to the U-69 and U-70 specifications (formerly, re- 
spectively, Class II and Class III). For U-68 welding 
the joint efficiency is taken as 90 per cent. Test plates 
produced in a prescribed manner must be welded and 
tested' with each vessel (or with each 200 in. ft. of 
welded seam, provided that a number of vessels of sub- 
stantially the same thickness are going through the shop 
at one time). X-ray or gamma ray radiographs of every 


‘Test plates are welded as an extension of the seam. One 
is selected by, the inspector and cut into + — which are 
prepared in a prescribed way for tensile tests along and across 
the weld, for a bend test and for a test of specific gravity 
The tensile strength must be at least equal to the minimum 
specified for the plate material. The weld metal must show 
an elongation of at least 20 per cent in 2 in., and by the bend 
me | on elongation of 30 per cent. Specific gravity must be at 
east 7.80. 
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inch of longitudinal and circumferential seam must be 
made and proof established that the radiographic tech- 
nique employed is capable of showing a defect with a 
thickness equal to or greater than 2 per cent of the thick- 
ness of the base metal. Certain sorts and numbers of de- 
fects are acceptable, but others must be cut out, rewelded 
and again radiographed. All welds in the vessel must be 
stress relieved for a time depending on the thickness, at a 
temperature between 1,100 and 1,200 deg. F., or higher, 
after which the vessel allowed to cool slowly in a still 
atmosphere. The concluding test which the vessel must 
pass is to be put under a hydrostatic pressure of at least 
14 times the allowable working pressure. While at this 
pressure the joints must be hammered at specified inter- 
vals with a sledge of specified weight. Then the pressure 
is raised to at least twice the maximum allowable working 
pressure and held there long enough to permit a thorough 
inspection of all joints and connections. 

Considerably less severe requirements must be met in 
U-69 welded vessels, but such vessels cannot be used to 
contain lethal gases or liquids, nor liquids at temperatures 
in excess of 300 deg. F. They cannot be made of plate 
thicker than 14 in., nor can they be operated at pressures 
above 400 lb. per square inch, nor at temperatures above 
700 deg. F. The word “lethal” is defined to mean sub- 
stances which in the gaseous or vapor form are dangerous 
to life in very small quantities, either mixed or unmixed 
with air. Hydrocyanic acid and mustard gas, for example, 


* Test plates of a specified size and of two specified thicknesses 
are cut into coupons, all of which are tested. For full-section 
tensile specimens, the tensile strength must be at least equal to 
the minimum specitied for the plate; for reduced-section specimens, 
at least 95 per cent of that for the plate. The ductility as 
shown by the bend test must be at least 20 per cent for arc 
welding, and 15 per cent for oxyacetylene welding. A _nick- 
break test, for which X-ray tests may be substituted, must show 
complete penetration, absence of slag and oxide inclusions, and 
a specified maximum of porosity, or less. 

° Two test plates of thinner plate than for U-69 are required 
from which are cut specimens similar to those for U-69. except 
that the nick-break test is omitted. For the full-section tensile 
a the tensile strength must be at least 90 per cent of 
the specified minimum for the plate, and for the reduced-section 
specimens, at least 85 per cent. and not less than 42.000 Ib. per 
square inch. The duetility shown by the hend test must be at 
least 10 per cent. 


Radiographing a pressure vessel drum by means of the latest type of 400,000 
volt X-ray equipment, capable of satisfactory work on steel 

up to 4 in in thickness 

(Courtesy Blaw-Knox Co.) 


are considered lethal, whereas ammonia, chlorine, natural, 
manufactured and petroleum gases are not. 

To conform with this specification the joint efficiency 
is taken as 80 per cent. Weld operators doing Class U-69 
work must qualify at intervals of six months by the prep- 
aration of certain specified test pieces,” or at yearly in- 
tervals if the operator is regularly engaged in similar 
work. This contrasts with the requirement for test pieces 
with each vessel in U-68 work. The vessel need not be 
radiographed, but it must be stress relieved if the ratio 
of shell diameter to the cube of the wall thickness is less 
than 100. The final hydrostatic test must be conducted 
exactly as in the case of U-68 vessels. 

The third class of unfired pressure vessel specified by 
the A.S.M.E. Boiler Construction Code is the U-70 which 
is acceptable for the storage of non-lethal gases and liquids 
at temperatures not materially above their boiling points 
at atmospheric pressure (or above 250 deg. F.), and at 
pressures not in excess of 200 lb. per square inch. Plates 
thicker than § in. may not be used. Qualifications re- 
quired of the welder are similar to those specified for 
U-69 welding, although less severe.’ Such tanks must be 
given the same hydrostatic test required for the more 
stringently specified vessels, but stress relief is not re- 
quired. It should be noted that the definition of “lethal” 
for U-70 welding is not quite so liberal as for U-69, for 
it was the intention of the Committee in drawing up the 
code to exclude such gases as ammonia, chlorine and 
petroleum hydrocarbons from storage in U-70 tanks. 


Stress Relief and Radiography 


The extensive use of welding which has sprung up in 
recent years has had a number of beneficial effects aside 
from the more obvious advantages. For the first time 
it is now possible to develop the full strength of the 
plates, while designers have been able to eliminate stress 
concentrations and particularly points of eccentric load- 
ing. Despite good design, however, stresses are set up 
in the structure due to temperature differentials during 
welding and the provision in the 
Code for stress relieving is a nec- 
essary one. That it is not an unduly 
onerous requirement is evident from 
the fact that the specified method 
offers a degree of choice to the 
fabricator. The vessel may be 
heated as a unit, or a part of it 
containing the portions to be stress 
relieved may be heated, or the final 
girth joints may be heated as a 
hand of specified width. Local heat- 
ing is also acceptable for nozzles 
or other welded attachments, 

Radiographing of the welds in 
U-68 vessels is another requirement 
which has had important conse- 
quences in safety. Since welding 
was first used for joints to with- 
stand considerable stresses, it has 
been recognized that the parts of 
the weld which are out of sight are 
likely to be the critical ones in 
determining whether the vessel is 
a potential hazard. Surface de- 
fects are fairly readily detected, 
either visually or by magnetizing 
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the vessel and covering the suspected area with magnetic 
particles. Even the stethoscope has been of some use in 
showing imperfect welds. But despite these methods, the 
finished vessel has necessarily been an unknown quantity, 
dependent on the skill of the welder and his adherence to 
proper procedure control methods. Only a means show- 
ing the internal condition of all seams has been able to 
furnish the proof of quality that has been necessary in 
gaining final acceptance of fusion welding for severe con- 
ditions. Although radiographing of joints in vessels for 
less severe conditions is not required, the practice never- 
theless has benefitted all welding. The X-ray has been a 
valuable research tool in developing suitable welding 
methods. Likewise, it has often served as an invaluable 
check on individual welders whose work in some concerns 
is regularly tested by this means, without regard for Code 
requirements. 

Although the bulk of radiographing under the Code is 
carried out with X-ray equipment, gamma ray photog- 
raphy also has Code sanction. This method employs the 
gamma radiation from radium or radium emanation to 
penetrate the weld and register its internal condition on a 
photographic film. Up to a thickness of 4 to 4} in., the 
100,000 volt X-ray equipment now in use by some of the 
larger fabricators is satisfactorily revealing and rapid. 
For finished work of greater thickness the Code now 
requires that the weld be stress relieved when it has 
reached a thickness of 44 in., after which it is radio- 
graphed, the weld completed, and the seam again stress 
relieved. However, there is evidence to support the con- 
tention that gammagraphs are satisfactory for much 
greater thicknesses. As heavier and heavier vessels are 
produced, therefore, there is the probability that the 
gamma ray method will gain in acceptance and that it 
eventually will be sanctioned for the examination of the 
heaviest welds upon their completion. 


Petroleum Pressure Vessel Code 


At the present time there is one other code covering 
fusion welded pressure vessels which is of interest to 
chemical engineers. This is the A.P.I.-A.S.M.E. Unfired 
Pressure Vessel Code, the product of a joint committee 
of the two societies, which was drawn up to meet the 
specific needs of the petroleum industry. This industry's 
requirements were considered somewhat special in view 
of the extremely high temperatures and pressures, with 
attendant rapid corrosion rates, introduced by the im- 
proved processes and refining methods adopted in recent 
years. Consequently, the code differed in numerous re- 
spects from the A.S.M.E. Code. An important difference 
is that the A.P.I. Code does not set up various classes of 
vessel. Rather, allowances for working stresses are 
graduated according to joint efficiency, the grade of steel 
plate material used, and the final treatment of the welded 
joint, such as stress relieving or radiographing, or both. 

Pressure vessel fabrication is by no means the only 
important use to which fusion welding is being put in 
the process industries. Both plant and pipe line piping 
is being assembled by its use to a very large extent. Oc- 
casional mechanical joints are generally necessary to 
allow for expansion, repairs or changes, but in many of 
the newer plants and in most of the recent pipe lines 
for gas and petroleum products, welding has been used to 
the greatest possible extent. Not alone process piping 
but steam piping as well is extensively welded today, 
particularly medium and low pressure piping, as well as 
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that installed underground or in other concealed locations. 
A considerable amount of high pressure steam piping has 
also been satisfactorily assembled by this means. With 
the various types of weld fittings on the market and with 
weld-end valves available, it is now possible to weld com- 
plete lines, with a minimum amount of labor and time 
and with a finished job that simplifies the application of 
insulation, frequently lowers the installed cost, and 
assures permanent tightness, a condition which is par- 
ticularly necessary in the handling of numerous hazardous 
materials. 


Pressure Piping Code 


In 1935, following the demand for a pressure piping 
code which would extend to piping the same assurances 
of safety that are afforded to pressure vessels, the 
American Standards Association issued a Tentative 
Standard Code for Pressure Piping which had been 
sponsored by the A.S.M.E. Although this code does not 
as yet carry as much authority as the two pressure vessel 
codes, it is being accepted to an increasing extent as a 
means of setting up minimum safety standards for the 
selection of materials, the design and erection of the com- 
ponent parts of the piping system and the testing of the 
parts and the completed system. The code is divided into 
six sections, the first four dealing with power piping, gas 
and air piping, oil and oil vapor piping, and district heat- 
ing systems. Section five takes up fabrication methods, 
and section six, materials for piping systems. One of 
four chapters in the section on fabrication covers manda- 
tory minimum safety standards for the welding of pipe 
joints, and deals with definitions, materials, joint design, 
welding procedure, testing and operator qualification. In 
some particulars the welding requirements are similar to 
those of the pressure vessel code, particularly in calling 
for stress relief in certain circumstances. Pipe having a 
wall thickness of } in. or greater is to be stress relieved 
at a temperature between 1,100 and 1,200 deg. F. A 
period at top temperature of one hour per inch of thick- 
ness is required, 

Various other codes, sets of rules and specifications con- 
cerning welding have been promulgated in recent years. 
Several of these are of interest to chemical engineers, in- 
cluding the American Welding Society’s new rules for 
the qualification of welding processes and welding opera- 
tors, and its specifications for filler metal; and the new 
building codes which are making permissible welded build- 
ing construction in certain cities, notably New York. 

This hasty survey of welding as it applies to the 
process industries in 1937 has been able only to high spot 
the points touched upon, while other important phases 
of the question have been omitted altogether. Types of 
materials now being satisfactorily welded might have 
been the subject of an article in itself, as might design 
for welding, or the use of the torch for repairing and 
hard facing. The present extensive application of gas 
cutting as an adjunct to equipment manufacture is another 
theme to which many pages could have been devoted. 
What has been the aim in the present paper, however, has 
heen to show that fusion welding has gained an important 
permanent status in those process industry applications 
where its advantages made it most useful, while at the 
same time, its early uncertainties made it most difficult to 
apply with safety. Welding processes have definitely 
grown up. High grade welding today need have few 
limitations in process industries use. 
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What to Cover 
In a Chemical Patent 


By H. A. TOULMIN, Jr.* 


TOULMIN & TOULMIN 
DAYTON, OHIO 


CHEMICAL INVENTION usually involves three 
factors—product, process, and equipment for per- 
forming the process. Depending upon considerations 
which to the layman may seem complicated and even, at 
times, conflicting, one or all of these may be patented— 
provided of course that there actually has been invention. 
The average inventor’s hope is that he may patent all 
three. However, nowadays, few inventors are as fortu- 
nate as the man who got a patent on the product—de- 
odorized heavy hydrocarbon oils “fitted for use in the 
arts’—one on “a new process or mode of distilling heavy 
hydrocarbon vils, by which they are deprived of their 
offensive odors,” and one for “a modification or im- 
provement in the distilling apparatus.” 


Pitfalls to Be Avoided 


Usually, however, a patent on any one of the three— 
product, process, or equipment is sufficient to secure to 
the inventor the benefit of a patent monopoly. But it 
is important to choose the right one—and there are many 
pitfalls to be avoided. Here are some points which the 
chemical engineer can well keep in mind. 

The product, in the chemical industry, is usually what 
the statute calls a “composition of matter.” The court 
has defined it as an “intermixture-of two or more in- 
gredients, which develop a different or additional prop- 
erty or properties which the several ingredients indivi- 
dually do not have in common.” 

That seems simple enough, but consider two cases. In 
one it was decided that to add an element to an alloy 
which gave the alloy a new quality which it had not had 
before was sufficient to avoid infringing a former 
patent. In other words it was patentable invention. On 
the other hand the court has said, “A mere difference in 
the proportions of an alloy, however useful the result 
may be, does not entitle the originator to the monopoly 
of a patent.” The logic lies in the fact that the product 
in the first case was a new one—the product in the 
second a mere change in degree. 

The product may be old, but if the method of making 
it is new and useful, the process for making the old 
product is patentable. 

To be patentable, a process for making a new com- 
position of matter does not need to utilize wholly new 
methods or equipment. A simple change, such as leav- 
ing out one step in the old process may be sufficient. 
Thus a process for making better oil cakes and produc- 
ing more oil from flaxseed—both old products—was 
upheld because the results were valuable. An important 
part of the invention was the discovery that a useful 
purpose would be served by omitting one step of the 
usual process—the grinding and mixing under muller 


* Author of Invention and the Law, Trade Agreements and the 
Anti-Trust Laws, etc. 
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stones—and, instead, doing the mixing in a machine by 
means of steam. 

A chemical process consisting of various steps in 
treating materials—such as mixing them, grinding them, 
subjecting them to definite degrees of temperature, pres- 
sure and chemical actions, in certain orders—may be 
new although the machinery for doing these things is 
old. 

However, if a process which is patentable depends 
upon old and well known machinery the owner of the 
process patent may encounter rough going in the future. 
Someone may invent machinery which will perform the 
process better—with the result that they are both more 
or less check-mated. This is so important in the chemi- 
cal industry that I am quoting part of the court’s 
decision: 

“One may discover a new and useful improvement in 
the process of tanning, dyeing, etc., irrespective of any 
particular form of machinery or mechanical device. And 
another may invent a labor-saving machine by which 
this operation or process may be performed, and each 
may be entitled to his patent. As, for instance, ‘A’ has 
discovered that by exposing india rubber to a certain 
degree of heat, in mixture or connection with certain 
metallic salts, he can produce a valuable product, or 
manufacture; he is entitled to a patent for his discovery 
as a process or improvement in the art, irrespective of 
any machine or mechanical device. ‘B’ on the con- 
trary, may invent a new furnace or stove, or steam 
apparatus, by which this process may be carried on with 
much saving of labor, and expense of fuel; and he will 
be entitled to a patent for his machine, as an improve- 
ment in the art. Yet ‘A’ could not have a patent for 
a machine, or ‘B’ for a process; but each would have 
a patent for the means or method of producing a certain 
result, or effect, and not for the result or effect pro- 
duced.” 


Caution to Equipment Manufacturers 


In seeming contradiction to this decision was that hav- 
ing to do with a process for bleaching flour with nitrogen 
peroxide. The patented process produced the peroxide 
by means of treating a metallic compound such as iron 
sulphate with nitric acid. The process which, it was 
decided, infringed, produced the nitrogen peroxide by 
subjecting atmospheric air to a flaming arc. 

The point which keeps these cases from being in fact 
as contradictory as they may seem, is that in the first 
case a better way of providing heat would be an essential 
part of a process, whereas in the second case what was 
essential was the nitrogen peroxide, not the flaming arc. 
The peroxide could be produced one way as well as 
another and was equally effective one way as another. 

Finally, here is a caution to manufacturers of chemical 
equipment, to keep them from innocently and unwittingly 
becoming contributory infringers on a chemical process 
patent. Even though all of the machinery that is used 
to practice a process is-old and well known, if that type 
of equipment is specially built to perform that process 
and is furnished with the knowledge that it is'to be so 
used to one who has no right to use the patented process, 
the supplier of the machinery may find himself a con- 
tributory infringer of the process he never practiced, 
although he could have sold the identical equipment for 
any other use with impunity. 
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Pressure Cooking Contributes Increased 
Cottonseed Processing Profits 


By R. BROOKS TAYLOR 


UNIVERSITY OF TENNESSEE ENGINEERING EQUIPMENT STATION 
KNOXVILLE, TENN. 


NCREASED YIELD of superior quality oil, with 

materially less cooking time, has been demonstrated 

as a new avenue to increased profits in cottonseed 
processing by pilot plant experiments recently completed 
at the University of Tennessee’s Engineering Experi- 
ment Station. This work, culminating an eight-year pro- 
gram of investigation into the characteristics and process- 
ing of cottonseed, has shown that accurate control of the 
moisture content of the cooked seed, in conjunction with 
pressure cooking at temperatures considerably higher than 
those met in usual practice, is capable of increasing the 
oil production by as much as 10 Ib. per ton of seed. At 
the same time, it has been found possible to produce 
both oil and cake of greater uniformity and of as good 
or better quality than by earlier processes, to increase the 
capacity of the equipment, and to reduce the steam con- 
sumption. 

Work was initiated in 1929 when the Tri-States Cot- 
tonseed Oil Superintendents’ Association suggested that 
the University assist in solving a number of the industry’s 
problems in storage, treating and expressing of oil from 
cottonseed. Until 1932 work was conducted as a joint 
project of the Association and the University, and in the 
latter year the American Society of Mechanical En- 
gineers, becoming interested in the work, organized a 
special research committee to assist the two agencies al- 
ready interested in the matter. Some of the earlier re- 
sults of the work were described by Woolrich and Car- 
penter in a paper presented before the Process Industries 
Division of the A.S.M.E. in 1933. (See Chem. & Met., 
June, 1933, p. 291). With the completion of the earlier 
phases of the work in 1935, much of it was described in a 
book published late in that year. 

Early in the investigation it was recognized that the 
cooking process and control of the moisture in the meats 
during processing offered probably the greatest possibili- 
ties for useful laboratory research. Consequently, small 
laboratory equipment was installed and several small 
cookers of various types were built and tested. It was 
found that the use of a closed cooker with internal 
pressure greater than atmospheric and temperatures con- 
siderably above those in common practice, coupled with 
accurately controlled moisture concentration, resulted in 
an increased yield of oil. However, it was difficult to 
evaluate these results under conditions of actual mill 
operation and the University decided to equip a pilot 
plant with standard equipment in order to prove the 
value of the proposed changes under mill conditions. 

During the summer and fall of 1936 several oil mills 
in the Southern area cooperated, either contributing out- 
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right or loaning enough equipment to set up a complete 
press room with the exception of the experimental 
pressure cooker and its auxiliaries. Owing to its interest 
in soil conservation and the economical production of 
nitrogenous feeds and fertilizers in the Southern area, the 
Tennessee Valley Authority agreed to assist in the design 
and construction of the special experimental cooker and to 
furnish a part of the labor necessary for its installation 
and operation. 

It was decided not to install delinting and separating 
equipment but to procure hulled and separated seed from 
an operating oil mill. Although it had been suggested 
that the meats might deteriorate in transit to the ex- 
perimental plant, precautions were taken to prevent this 
and no difficulties were encountered. 

With the proffer of assistance both from the several 
oil mills and from the T.V.A., the University proceeded 
with the construction of a new brick and concrete build- 
ing to house the pilot plant. This was completed on De- 
cember 15, 1936 and the equipment was all installed and 
in operation on Feb. 2, 1937. The plant was operated 
more or less continuously from then until March 13. 


Aims of the Investigation 


Primarily, the work conducted during the 1936-37 
season had as its objective the investigation on a full 
scale oil mill basis of a proposed method of cooking cot 
tonseed in a closed container under pressure greater than 
atmospheric and at temperatures substantially higher than 
those ordinarily employed. The intention also was to de 
velop methods and equipment for accurately controlling 
the moisture content of the seed during processing. Fur 
thermore, it was hoped to develop processing methods 
giving products of more uniform quality, to reduce cook- 
ing time and increase the capacity of the equipment, to 
increase the yield of oil and to improve the quality o! 
cake and oil. 

Over 275 test runs were made under widely varying 
conditions of time, temperature, pressure and moisture 
concentration. Chemical analyses, made according to the 
official rules of the Oil Chemists Association, were run 
on the raw meats, cooked meats, press cake and crude oil 
These chemical control data, constituting a most im 
portant phase of the experiments, were made possible by 
the completely “equipped laboratory supplied by the Uni 
versity for this purpose. Between 2,000 and 3,000 chem 
ical determinations were made. 

During the test runs it was shown that the cooking 
process is definitely a time-temperature function and that 
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relatively modest increases in temperature permit sub- 
stantial reductions in cooking time. At cooking temper- 
atures of 270 deg. F. or higher, the time is apparently re- 
duced to that required to raise the temperature of the 
meats to the cooking temperature selected, plus that re- 
quired for the subsequent removal of excess moisture. 
With the pressure cooker used in these experiments, 
thorough cooking was accomplished at 270 deg. F. or 
higher in a total time of 15 min. or less, as compared 
with normal oil mill practice of 60 to 90 min. at 230-235 
deg. F. Owing to the heat insulating characteristics of 
cottonseed, in order to obtain such rapid rates of heat 
transfer, the cooker was designed for a maximum 
amount of heating surface, high jacket temperatures (340 
deg. F. or more) and thorough agitation of the meats 
during the entire cooking process. 

In regard to oil yield, results were most encouraging. 
With cooking temperatures of 270 deg. F. or higher, and 
proper moisture content control, it was found possible to 
maintain an average “standard” (ratio of oil to ammonia 
in the cake) of 55 as compared with “standards” of 65 to 
70 for average oil mill practice. On the basis of “prime” 
seed (3.5 per cent ammonia and 18.5 per cent oil), 10 to 
15 points reduction in the “standard” is equivalent to 
from 6% to 10 Ib. increase in oil yield per ton of seed, a 
gain of 67 cents to $1 per ton of oil at 10 cents per pound. 
The quality of cake and oil was uniformly equal to or 
hetter than that produced in the best mill practice. 


Experimental pressure cooker discharging to 
hydraulic former 


With the exception of the pressure cooker and moisture 
control apparatus, all equipment was of a type customary 
in oil mill practice. 


The five-high Buckeye 42 in. x 14 in. crushing rolls were of 
much greater capacity than required and so were modified to 
use only the three top rolls and a width of about 28 in. So 
modified, they had a capacity of about 1,000 Ib. of meats per 
hour and gave excellent results, rolling to a thickness of 
0.006-0.008 in. 


Design of the Cooker 


The experimental cooker was a completely steam jacketed 
horizontal cylinder, fitted with steam tight charging and dis- 
charging doors at the top center and bottom center, re- 
spectively. An agitator with a narrow helical blade was pro- 
vided to give thorough agitation during the cooking period 
and to carry the meats out through the discharge door at the 
end of the cooking cycle. The inside diameter of the cooker 
was 33 in. and its length, 40 in. Originally designed to hold 
one press .charge of slightly over 300 lb. of meats, it was 
found in actual operation to have sufficient capacity to handle 
two press charges or about 625 lb. per batch when operated 
to capacity. The cooker was equipped with reducing valves 
to permit the delivery of steam to the jacket at a range of 
temperature from 180 to 400 deg. F. In addition, a jacketed 
steam generator was provided for supplying a measured quan- 
tity of steam to the batch for the purpose of adding moisture 
to the meats. Instead of steam, cold water could be admitted 
to the generator jacket, thus making its action reversible. 
Should it be desired to reduce the moisture content in a batch, 
the moisture could be driven over, condensed in the coils and 
measured in an auxiliary measuring tank. A vacuum pump 
was provided for holding a vacuum on the cooking chamber 
when cooking was to be done at very low temperatures, while 
ior the removal of condensate from the jacket when cooking 
with sub-atmospheric steam pressures, a small condensate 
pump was supplied. The necessary gages and thermometers 
were provided to keep an accurate record of cooking condi- 
tions. 

The hydraulic system included a French four-plunger com- 
bination low and high pressure pump and two 6-ton Buckeye 
accumulators, one for a high pressure of 4,200 lb. and the other 
for a low pressure of 500 Ib. per square inch. A French 
hydraulic former was provided for compacting the cooked 
meats prior to charging to the standard Callahan 14 in., 15-box 
hydraulic press. The latter had press plates in first class 
mechanical condition and turned out cakes weighing slightly 
under 15 lb. each. A steel barrel suspended from a scale 
beam was provided to catch and accurately weigh all oil dis- 
charged from the press. 

The physical layout of the equipment is in part evident from 
the accompanying illustrations. Seed delivered at one end of 
the building was dropped into a floor hopper and elevated by 
a conveyor to the rolls. From the rolls it discharged through 
a screw conveyor to the boot of an elevator arranged to dis- 
charge the crushed meats into a steel storage hopper sus- 
pended beside the elevator. The purpose of this arrangement 
was to permit intermediate storage of the meats between 
chargings of the cooker. When it was desired to start the 
cooker, meats were dropped from the bottom of the hopper 
into the elevator boot, elevated and diverted to a weigh 
hopper suspended on a spring scale and mounted on a small 
crane so that it could be swung from the elevator spout to the 
cooker. 

One further piece of apparatus which proved extremely 
useful should be mentioned. For some time the University had 
been working on an instrument for the rapid determination of 
moisture content of the seed. The instrument used was an 
adaptation of one already in wide use for the determination 
of moisture in tobacco and similar products. It operates on 
the principle that the resistance of a mass of moisture- 
containing material to the flow of an electric current will vary 
with the amount of moisture present. A quantity of the meats 
placed in a small insulated cylinder is subjected to a pressure 
of 200 Ib. per square inch. Copper plates in the bottom of the 
cylinder, separated by a gap of about #5 in., carry a difference 
in potential of 110 volts. The flow of current between the 
plates, as measured with a milliameter, is an indication of the 
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moisture content. Although not suitable for determining 
moisture below 6 per cent, this instrument gives reasonably 
accurate results in practice, with the percentage of error 
usually less than 5 per cent, compared with the standard 
laboratory process. Through its use, moisture determinations 
require only a few minutes as compared with several hours by 
the usual laboratory process. 


Operation 


Hulled and separated cottonseed meats, to the extent of 
14 to 2 tons per day, were secured by truck from the 
night run of the Rome Oil Mill at Rome, Ga., reaching 
Knoxville at about 6 a.m. The rolls were started imme- 
diately and about half the day’s supply crushed in 2 to 3 
hours. The remainder was rolled at about the middle of 
the shift. As soon as a sample was available, a moisture 
determination was run on the rolled meats with check de- 
terminations made at regular intervals during the day. On 
the basis of the moisture determinations, each batch was 
weighed accurately into the cooker, batches being calcu- 
lated to make one press charge of 15 cakes. A normal 
day’s run was 10 to 12 batches. Floor sweepings and cake 
trimmings were not dumped into succeeding batches, but 
were accumulated in tubs to be run the following morn- 
ing, thus avoiding contamination of the experimental 
batches and also serving as a means of heating up the 
press each morning. 

After charging, the cooker was closed and the desired 
moisture content added in the form of steam by means of 
the steam generator. Records were kept of cooking time, 
cooking temperature, internal cooker pressure, jacket 
pressure and the moisture correction. Test temperatures 
ranged from 180 to 285 deg. F. with the cooking time ad- 
justed by trial to give thorough cooking of the meats 
without scorching. This time varied from 1 hour for 
the low temperature batches to 7 min. for a few of the 
high temperature batches. 


Meats cooked at below 200 deg. F. for 1 hour were not 
thoroughly cooked. Owing to the excessive time required, the 
lower range of cooking temperatures was not explored thor- 
oughly. It is entirely possible, however, that further research 
with low temperature cooking may be of value in connec- 
tion with the possible utilization of cottonseed cake for such 
industrial uses as the manufacture of 
glue and plastics. Possibly low tempe- 
rature cooking will be of particular in- 
terest in connection with the process- 
ing of soybeans for industrial uses. 

Thorough cooking was accomplished 
at all temperatures above 200 deg. F. 
However, the use of the vacuum pump 
and condenser was necessary in re- 
moving excessive moisture from the 
batches cooked at temperatures below 
220 deg. F. As cooking temperature 
was increased above 200 deg. F., cook- 
ing time was shortened corresponding- 
ly. Optimum cooking times for various 
temperatures were approximately: 30 
min, at 240 deg. F., 25 min. at 250 deg. 
F., 20 min. at 260 deg. F., and 12 to 
15 min. at 270 deg. F. Although batches 
cooked quite satisfactorily at 270-285 
deg. F. in 7-8 min., this practice did 
not allow sufficient time for the removal 
of excess moisture. Since a high mois- 
ture content in the cake results in low- 
er oil yields, the probable optimum 
cooking time for this temperature range 
is around 10 min. 

Physical characteristics of the meats 
cooked at these temperatures are appar- 
ently conducive to more effective oil ex- 


Five-high Buckeye crushing rolls 
Callahan 15-box hydraulic press 


traction. When held at the correct moisture content, the meats 
appear to lose all their pasty characteristics with the forma- 
tion of a more porous press cake trom which the oil flows 
freely. Thorough and complete coagulation of the proteins at 
these temperatures is thought to be the explanation of this re- 
sult. One beneficial effect of high cooking temperatures is the 
ease with which the press cloths are stripped from the cake. 

Cooking at the higher temperatures has been shown to have 
no harmful effect on the oil. Of six batches cooked on thie 
same day from the same load of meats, three were cooked at 
235 deg. F. for 45 min. and three at 270 deg. F. for 15 min. 
Oil from the lower temperature batches had an average re- 
fining loss of 4.6 and an average color of 4.7, while that from 
the higher temperature batches had an average refining loss of 
4.2 and an average color of 5.0. Furthermore, oil extraction 
clearly improved with increasing cooking temperatures. Tic 
“standard” dropped almost uniformly from an average of 66 
for batches cooked at 230-235 deg. F., to an average of 54 for 
batches cooked at 265-275 deg. F. These figures are taken 
from analyses of the center of the cake and represent the 
averages for approximately 180 test runs. All other results 
given in this report are based on analyses of the entire cake. 

In order to determine steam consumption, the condensate 
from the cooker jacket was measured for one full day of op- 
eration, a total of 12 batches. Calculated to the basis of whole 
seed, the steam consumption was 250 lb. per ton of seed. Using 
a factor of evaporation of 8 lb. of steam per pound of coal, 
this is equivalent to 31 Ib. of coal per ton of seed, or, at 
$3.50 per ton for steam coal, a cost of 5.4 cents. Since the 
cooker stood idle for half the time between pressings and 
batches were only half of the maximum cooker capacity, the 
losses per ton of seed were doubtless at least twice that for 
capacity operation. When operated to capacity, it is be- 
lieved that this cooker will show a fuel cost less than 5 cents 
per ton of seed, assuming the factor of evaporation and the 
price of coal mentioned above. 

Among other results determined, it was found that the best 
oil yields were obtained with cooked meats having a moisture 
content ranging from 44 to 54 per cent. Corresponding cake 
moisture content was 7-8 per cent. The effect of variation in 
final moisture on the residual oil in the cake is illustrated by 
two groups of batches cooked under identical conditions but 
with a variation in cake moisture of 1 per cent. The average 
“standard” for seven batches cooked at 270 deg. F., with an 
average cake moisture content of 7.9 per cent, was 53. The 
average “standard” for nine batches cooked at 270 deg. F.. 
with an average cake moisture content of 8.9 per cent, was 57. 

Although 7-8 per cent is the optimum moisture content for 
best oil yields when sampling the entire cake, considerably bet- 
ter extraction was recorded from much drier batches when 
the center of the cake alone was sampled. Several batches 
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were recorded with “standards” of 40 or slightly over when 
sampling by this method. 

When the ammonia content of the meats was high, it was 
possible to cook much drier and still maintain the required 
plasticity. The higher percentage of oil in the meats is thought 
to be the reason. Optimum moisture content in the cake was 
from 54 to 64 per cent when the ammonia content of the cake 
was from 9 to 10 per cent. 

During most of the experimental work, no effort was made 
to control the internal pressure in the cooking chamber. This 
pressure varied from zero at 230 deg. F. to a maximum of 25 
ib. gage at 270 deg. F., depending on the temperature, amount 
of moisture present, and the unoccupied space in the cooker. 
For batches of equal size, the internal pressure varied with the 
cooking temperature and the total amount of moisture con- 
tained in the batch provided, however, that the amount of 
moisture was no greater than that required to maintain the 
vapor pressure equivalent to the cooking temperature. No 
additional quantity of moisture would raise the pressure above 
this point unless the temperature was also increased. For any 
given temperature the internal pressure was constant when the 
moisture concentration was controlled within close limits. A 
suggestion, which was tried on several batches with excellent 
results, was to control the final moisture content of the cooked 
meats by manually regulating the internal pressure on the 
cooker, with complete Uisregard for the initial moisture con- 
tent of the meats. Equipment is now being developed for the 
automatic control of final moisture by means of this principle. 
Further research is, of course, necessary in order to perfect 
this equipment. 

When these experiments were started, it was felt that cer- 
tain other variables might have an effect on the results. It 
was determined, however, that no beneficial effect resulted 
from removal of the air from the cooker by exhausting with 
the vacuum pump immediately after charging. However, this 
practice is probably worthy of further research. It had also 
been suggested that sudden releasing of the internal pressure 
on the cooker might rupture or explode the oil cells with a 
consequent increased yield of oil. No such increase was re- 
corded for batches subjected to a sudden pressure release, 
even on the occasion when the 12 in. discharging door acci- 
dentally blew open, instantly releasing about 15 Ib. of pressure 
on the cooker. 

Experimenting with the effect of rolling on best cooking 
conditions and optimum oil yield, it was found that meats 
rolled to a thickness of 0.006 to 0.008 in. were desirable. The 
thickness of rolled meats was checked daily with a micrometer 
caliper and the thickness controlled as nearly as possible to 
0.075 in. 

Considerable experimenting was required to produce a cake 
of uniform thickness and density. With dry meats the cakes 
tended to have soft ends. This was overcome to some extent 
by pulling up on the press cloth during forming so as to make 
a cake somewhat thicker at the ends and slightly shorter. 
Cakes were also often thinner at the front than at the rear, 
a condition which was corrected by slight modifications in the 
forming equipment. 


Pressing Procedure 


Pressing procedure was conducted so as to conform with 
good mill practice and little work was done except to deter- 
mine the most suitable rate of application of the pressure. 
After the first few days, a uniform pressing time of 30 min. 
was adopted. The low pressure choke was regulated so as to 
require from 5 to 6 min. before the high pressure was applied 
and the high pressure choke was regulated to require a like 
time to reach the maximum pressure of 4,200 lb. per square 
inch. Although it was difficult to evaluate the results of 
variables in this procedure, owing to the many other variables 
that were being changed from batch to batch, it was evident 
that best results were obtained with a slow and uniform appli- 
cation of both high and low pressures. 

Several batches were pressed for 60 min. The oil was 
weighed at the end of 30 min. and again at the end of 60 min. 
Apparently about 3 lb. of additional oil was produced during 
the extra 30 min. of pressing, although the entire gain was 
not verified by the difference in “standard” between batches 
pressed for 30 min. and for 60 min. Hence the results so far 
as pressing time was concerned were not conclusive. 

Except to make sure that pressure cooking and higher 


VOL. 44 © CHEMICAL & METALLURGICAL ENGINEERING ¢ No. 9 
SEPTEMBER 1937 


temperatures did not have an adverse effect upon the re- 
fining loss, littlke work was done to improve practice in 
this connection. Toward the close of the experimental 
work, a few test runs were made to determine the effect 
on the refining loss of admitting live steam into the batch 
of meats as soon as the cooker was charged. A total of 
17 batches so cooked had from 4 to 15 lb. of steam meas- 
ured in as soon as the charging door was sealed. These 
were compared with seven batches cooked under like con- 
ditions except that the moisture was accurately controlled 
within the limits for maximum oil yield. A group of 
eight batches to which 10 lb. of steam or more was added 
showed an average “standard” of 60, while a group of 9 
batches to which 4-10 lb. of steam was added had an 
average “standard” of 57, compared with 53 for the seven 
control batches. The steamed batches showed a higher 
cake moisture content but a somewhat lower refining loss. 
The results of these tests were not obtained until after 
the plant had been shut down and there was no oppor- 
tunity for further work on this problem. It is believed, 
however, that substantially the same “standard” and re- 
fining loss would have been obtained for the steamed 
batches as for the control batches if the former had been 
cooked down to optimum moisture content for maximum 
oil yield. Further research is needed to verify this con- 
clusion, 


Ammonia Content of Pressed Cake 


Ammonia content of the pressed cake was usually 
around 8 per cent. Generally speaking, so far as oil ex- 
traction is concerned, there is practically no choice be- 
tween processing meats which yield a cake of 8 per cent 
ammonia content and those which yield a cake of 9 to 10 
per cent ammonia content. From the standpoint of press 
room capacity, however, it is obviously advantageous to a 
mill to operate on a high ammonia content since the vol- 
ume of meats per ton of seed to be cooked and pressed is 
much less when the ammonia content is high. The press 
room capacity is increased approximately 13 per cent for 
an increase in ammonia content of the cake from 8 to 9 
per cent. This is based on calculation, comparing the rel- 
ative weights of 8 per cent cake and 9 per cent cake ob- 
tained from a ton of prime seed. 

Deterioration of the raw meats, as measured by the 
increase in free fatty acid content, seldom was more than 
0.1 per cent from the time the meats were received in the 
morning until the end of the day. In order to check this 
matter further, however, 200 lb. of rolled meats was 
placed in a metal can and held for two months at a rel- 
atively high temperature. A periodic check of the free 
fatty acid content showed a steady increase ranging from 
0.9 per cent on receipt to 1.1 per cent after 2 days, 1.35 
per cent after 5 days, 3.55 per cent after 8 days, 5.0 per 
cent after 12 days, and 8.8 per cent after 19 days. 

In summary, the Experiment Station feels that the 
principal objectives of this research have been accom- 
plished. Cooking at pressures above atmospheric, with 
temperatures in excess of 265 deg. F. and with moisture 
content accurately controlled, cooking time has been re- 
duced, oil yield has been increased and the quality and 
uniformity of the finished products have been improved. 
Novel features of both processes and equipment are being 
protected by patent applications wherever possible. This 
is not for the purpose of restricting application of this 
work but, on the contrary, to insure that the processes and 
equipment will be used for the best interests of the in- 
dustry as a whole. 
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Coal tar distillation plant, the Vitkovice Iron Works near Oderberg, Czechoslovakia 


A Lesson May Be Learned From 
Czechoslovakia 


KARL FALK 


HAUS OBERSCHESIEN 
GLEIWITZ, GERMANY 


ISTORICAL and geographical influences have largely 
determined the structure of the chemical industry of 
F; Czechoslovakia. It was in the present province of Bo- 
hoa | ae hemia, adjacent to Germany, that in the 16th century the 
ae first chemical plants in Europe were established to manu- 

ey facture the so-called Bohemian sulphuric acid. This was 

wae made from pyrite deposits and is to be differentiated from 

aw English fuming sulphuric acid. These original plants 
Ps are still in existence as chemical enterprises, but large 
2 scale chemical production began only around the middle 
of the last century, with the development of the process- 
ing industries. The first soda factories using the Leblanc 
process were erected around 1850, at which time the 
\ussig Verein, the leading chemical company of central 
Europe, was also established. Then, as well as now, the 
production of the chemical industry was based largely on 
the available raw materia!s: wood, coal, and lignite, iron 
and manganese ores, graphite, mercury, antimony, arsenic, 


hei. gold, silver, lead and zinc and uranium and radium, etc. 
HO Whereas the chemical industry before the War sup- 
ee plied a domestic market of 50 million people in addition 


to doing a considerable export business, after the War a 
complete re-orientation was necessary. Production had 
to be reduced to the actual requirements of the new 
Czechoslovak Republic with less than 15 million inhabi- 
tants. Before the War, for example, the Aussig Verein 
supplied the total copper sulphate requirements of pres- 
ent Austria, Hungary, northern Italy, and Yugoslavia. 
Today there are more than eight new copper sulphate 
plants in these same areas, and Czechoslovakia’s annual 
production of copper sulphate has declined from over 
1,000 carloads to less than 100, which is being produced 


482 VOL, 44. 


CHEMICAL & METALLURGICAL ENGINEERING e¢ 
SEPTEMBER 1937 


in only tour factories—enough to supply domestic re- 
quirements. Partly for the same reason only 30 to 40 
per cent of the capacity for producing sulphuric acid is 
now needed. The only way in which these losses coulc| 
be equalized was to reorganize the chemical industry to 
manufacture finished products for the domestic market 
and new specialized products for export. 

As an inland country not enjoying the advantages 01 
cheap sea transport, Czechoslovakia is unable to compete 
in world markets in heavy chemicals, fertilizers, etc. On 
the other hand, production costs are low, and thus cheap 
export of specialized products is possible. Since domestic 
purchasing power is relatively low, the chemical industry 
must look for foreign markets to dispose of surplus pro 
duction after supplying chemicals for the domestic proces 
sing industries and agricultural fertilizer requirements 
In general it may be said that she attempts to make he 
production complimentary to that of German and Amer 
ican chemical industries, which, incidentally, also have 
considerable interests in the Czechoslovak concerns. On 
the other hand, the larger Czechoslovak concerns are 
helping financially and technically in building up the 
chemical industries in the new Balkan States. A “Centre 
Economique” was established by the Little Entente at 
Prague last year to stimulate the exchange of Yugoslav 
ores and Roumanian oil in return for Czechoslovak indus- 
trial products. The shoe and rubber firm Bata plans to 
establish a factory to produce carbon black from Rou- 
manian methane gas, and the plans also provide for the 
establishment of several other chemical factories in Rou- 
mania and Yugoslavia and the extension of planting of 
cotton and soy beans in these countries. 
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The leading organization in the chemical field, the 
Association of Czechoslovakian Chemical Industries in- 
cludes 400 concerns in 22 divisions. Although there is 
still considerable foreign capital in the chemical indus- 
tries, there is a tendency to introduce more local capital 
wherever possible, and lately there has been a strong 
trend to consolidate smaller companies to avoid uneco- 
nomic competition. According to the latest industrial 
census, of the 140 price, market, and production cartels 
and agreements in the Czechaslovak chemical industries, 
50 are international. In chemicals as well as in general 
foreign trade, Czechoslovakia’s leading partner is Ger- 
many, with whom she conducted 19 per cent of her for- 
eign trade of $600,000,000 in 1936. (United States was 
second with 7.6 per cent). 

The leading chemical concern in Czechoslovakia is the 
Aussig Verein for Chemical and Metallurgical Products, 
in which I. G. Farben and du Pont are also interested. 
[ts production program includes a well-balanced variety 
of products, sulphuric, hydrochloric, nitric, and hydro- 
fluoric acids; caustic soda, caustic potash, sodium sul- 
phate, potassium permanganate; mineral colors and coal- 
tar dyes; organic intermediates, as developers and bases, 
formic acid, oxalic acid, solvents, trichlorethylene, etc. ; 
saccharine, nitrates, and phosphate fertilizers, active car- 
bons, ferro-alloys, etc. Its original units are located at 
Aussig in the northwestern tip of Bohemia. Last May 
it opened a new aniline factory, at the beginning of 1937 
a new sulphuric acid plant at Sillein, and it plans to build 
several additional chemical factories. The Verein is also 
close to the Vitkovice iron works at Moravia-Silesia. An 
affiliate of the Verein, the Oderberg Chemical Co. at 
Bohumin has recently undertaken the production of photo- 
graphic chemicals. 

Besides producing heavy and organic chemicals and 
fertilizers, the Fertilizer and Chemical Co. at Kolin 
manufactures cyanides for the extraction of gold and 
silver and has a subsidiary making radium and its prepa- 
rations. The largest radium mine in the world is located 
it St. Joachimsthal, a valley in the Czechoslovak Erzge- 
birge, and it was from Joachimsthal uran-pitchblende that 
the Curies made their great radium discoveries. Joa- 
‘himsthal’s bid for fame is also based on the fact that 
a few hundred years ago from the silver mine in 
Joachimsthal the first “Thaler” was coined, and from 
this is derived the modern word dollar. 


Ammonia and Nitric Acid Plants 


To provide a basis for munitions industries as well 
is artificial fertilizers, several synthetic ammonia and 
nitric acid plants have been erected, among them the ni- 
trate plants in Marienberg, Semtin, and Moravska 
Ostrava. Considerable progress has been made in the 
manufacture of safety explosives for mining, and Czecho- 
slovak munitions, along with Skoda arms, are being ex- 
ported in increasing quantities to Roumania, Poland, 
Lithuania, Austria, and France. In Czechoslovakia’s 
preparedness program, the chemical industry is highly 
mobilized. 

The international Dynamite Nobel concern has recently 
been reorganized in Czechoslovakia as well as in other 
European countries. Explosia has extensive plants at 
Bratislava, the capital of Slovakia, and at Semtin near 
Pardubice in Bohemia for the manufacture of explosives, 
dynamite, TNT, nitrocellulose lacquers, etc. The com- 
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pany is also interested in heavy chemicals, acids, sulphur 
chloride, and carbon bisulphide, and it is stated that the 
Bratislava plant is now concentrating on the manufacture 
of Bakelites and other synthetic resins. 

Synthesia, also located at Semtin, is a newer company 
producing acids for explosives, as well as synthetic nitro- 
gen, oleum, soda, phosphates and fertilizers. 

The Moravian hard coal basin in the north is another 
chemical center. The largest synthetic nitrogen and 
ammonia plant is situated at Moravska Ostrava. Other 
large fertilizer plants are located nearby, as well as 
seven large coking plants, partly built around the Vitko- 
vice steel industry, which produce large quantities of gas 
and pool their coal-tar for distillation. Riitgers Co. is an 
important independent industry for the treatment of coal 
tar. One of the three plants for making salicylic acids 
and compounds is also located at Moravska Ostrava, and 
here the first plant for producing synthetic gasoline is be- 
ing established. It uses the Fischer-Tropsch process and 
plans to produce 25,000 to 30,000 tons of gasoline, pro- 
pane, butane, and paraffine annually. Nearby at Bohumin, 
insecticides, mercury compounds, and saccharine are being 
produced. 

With extensive forests, especially in the eastern Carpa- 
thian and Slovakian districts, dry wood distillation is car- 
ried out on a large scale. Methyl alcohol, formaldehyde, 
acetic acid, charcoal, and especially cellulose from beech 
wood is exported extensively. The country has 19 cel- 
lulose and 64 paper mills with a yearly capacity of 250,000 


tons. 


Alcohol From Potatoes 


Considerable alcohol is obtained from small farm dis- 
tilleries using potatoes and grains. The beet sugar 
processing industries are highly developed, and as one 
of the world’s leading producers Czechoslovakia has in- 
stalled beet sugar refining equipment in England, Russia, 
Austria, and other countries. Special quality barley, hops, 
and malt account for a large brewing industry produc- 
ing Pilsen, Budweiser and other beers. 

A company Biochemia was formed at the end of 1936 
at Brno to produce lubricants, disinfectants, sprays, glues, 
veterinary preparations, protein fodders, fish meal, etc., 
for members of the widespread agricultural cooperatives. 
A group of dairy cooperatives in Moravia is planning to 
produce “lanital” wool from milk, using a process similar 
to the Italian Snia Viscosa staple fiber process. One 
of these dairies at Treptschein has been producing 5,000 
kilograms of dry casein daily since September of last 
year. 

Another new establishment is Organochemia at Prague, 
which is taking over several pharmaceutical companies 
and is buying interests in others. It is engaged in pro- 
ducing fine chemicals, especially medicinal products based 
on salicylic raw materials. Salt, a government monopoly 
like matches, is gained as rock salt in Ruthenia and in 
evaporation salt works at Slovakia. 

The list of chemical firms and products is by no means 
complete, but it indicates the variety of chemical pro- 
duction in Czechoslovakia. A foreign observer is im- 
pressed especially by the newer plants using the best 
foreign and locally-developed processes, and on the whole 
the chemical industry is becoming well balanced and 
seems justified in looking forward to a healthy future 
development. 
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THE INERT GASES 


—Their Production and Uses 


By H. S. COLTON 
CONSULTING CHEMICAL ENGINEER 
CLEVELAND, OHIO 


EW OF US realize the wealth contained in the atmos- 
phere of our own homes. The average small house 
contains over 200 cu.ft. of argon, which at current 

prices is worth slightly less than an equal number of dol- 
lars, and while the neon contained in the same house is 
less than a quarter of a cubic foot, its market value is 
nearly $50 when pure. 

In 1894 when Sir William Ramsay ‘first discovered an 
inert gas in the air, he named it “argon” after the Greek 
“argos” meaning “wanderer” or “idle one.” The other 
argonauts of the chemical table were discovered in the 
years 1895 to 1900 and were named “helium” from “helios” 
(the sun), “krypton” from “kryptos” (hidden), “neon” 
from “neos” (new) and “xenon” from “xenos” (strange). 
All of these elements are gases and no one has succeeded 
in combining them chemically with other elements. Argon 
in recent years has belied its name in that it is now per- 
forming useful work and two others of these inert gases 
are every-day articles of commerce. Xenon and krypton, 
however, are so rare that they are not used to any extent 
commercially, although they would be superior to argon 
for incandescent lamp use if it were possible to produce 
them in sufficient quantities at a reasonable cost. 


Gases Put to Work 


The uses for these gases, while very different in prac- 
tice, all depend on the gas as a filler of space. Incandescent 
lamps filled with argon have replaced the old nitrogen- 
filled and vacuum bulbs of former years. It is more inert 
than nitrogen and represses the ionization of the hot 
tungsten filament, thus preventing a black coating from 
depositing on the glass, as in the case of the evacuated 
lamp. Both xenon and krypton would be even better for 
this purpose due to their higher atomic weights, but their 
production—at a cost allowing them to be used for this 
purpose—is still an unfinished task of the chemical engi- 
neer. Neon is, of course, the gas used to fill the glass 


Oxygen, nitrogen and crude gases for the production 

of argon, neon, and other gases being made in the 

modern plant of the Superior Air Products Co., 
Newark, N. J. 


tubing in neon signs. Helium, while one of the rarest 
of these gases, has found use due to its occurrence in 
concentrated form in certain wells in the southwestern 
part of the United States. Since it is light and non-in- 
flammable it makes an ideal lifting medium for dirigibles 
and balloons. Helium has also been used to dilute oxygen 
for breathing purposes where men must work under 
pressure. It is much less soluble in the blood than nitro- 
gen, and, consequently, when the pressure is released, it 
does not “boil off” and cause the painful and serious 
ailment known as the “bends.” Helium has also been 
suggested and used as a diluent for oxygen in breathing 
for weak patients, the lighter helium being less of a strain 
on the lungs than nitrogen. 

The procurement of these gases in a sufficiently pure 
state to make them of commercial value is not such a 
simple matter, and, indeed, if it were not for the chemical 
engineer, the cost of obtaining them would be so high that 
it would prohibit their commercial use. The inert gases 
have been known for forty years, and a raw material 
supply for their production has been readily available in 
unlimited quantities. Chemical means for producing the 
pure gases have also been known since their discovery, but 


Some of the characteristics of the inert gases - 


Specific Parts Air 
Atomic Boiling Gravity to One Part 
Gas Weight Name Derivation Point Recent Price Use Air=1 Gas, in Air 
Helium 4.00 “Helios” (The Sun)..... —268.9°C... 90.025 per cu. ft........ 0.138 245, 300 
(2) Filling balloons. 
Neon... 20.2 “ Neos” (New)......... —245.9°C... $226.50 per cu. ft....... pe eee 0.696 80,800 
Argon.... 39.91 “ Argos” (Inactive). .... —185.7°C... $0.90 per cu. ft......... Incandescent lamps.......... 1.330 106 
Kryptor , 82.9 ‘“ Kryptos” (Hidden).... —151.8°C... $198,000 per cu. ft...... None (too expensive)........ 2.868 20,000, 000 
Xenon 130.2 “ Xenos” (Strange). .... —140.0°C... $425,000 per cu. ft...... None (too expensive)........ 4.525 170 ,000 00 
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only in recent years has the engineer worked out the cost 
and equipment problems of production. While efficient 
air compressors and fractionating columns allow argon to 
be manufactured as a primary product, the best method of 
production is as a by-product in the manufacture of oxy- 
gen, nitrogen and liquid air, where the larger volume of 
these common gases will absorb most of the overhead and 
compressing charges. Neon, xenon and krypton are not 
manufactured directly as primary products, and the same 
would hold true for helium if it were produced from the 
atmosphere. 


How They Are Manufactured 


The method of producing rare gases may be divided 
into two steps: (1) the production of a concentrated 
crude gas, and (2) the refining of this crude. 

In the case of helium, we of the United States are 
fortunate in that nature has undertaken to do the con- 
centrating step for us. Otherwise this would be very 
costly due to the very low percentage of helium in the 
atmosphere. The crude concentrated helium is obtained 
from some unusual gas wells occurring in the South- 
western States, and the crude concentrates for the other 
gases, argon, neon, krypton, and xenon, are obtained from 
liquid air columns. 

In the case of argon, which is the most important of 
these rare gases, the first gas bled off the column will 
run less than 10 per cent argon and it is concentrated to, 
roughly, 60 per cent argon in the small secondary column. 
In the case of one or two manufacturers who run their 
column for argon only, discarding the oxygen and nitro- 
gen, the concentrate may run as high as 85 per cent argon. 
The balance of the gas in both cases is oxygen and nitro- 
gen, the removal of which constitutes the second step in 
the production of pure argon. 

The elimination of oxygen is relatively simple, being 
accomplished by burning out with hydrogen. Complete 
combustion is not always obtained, however, and it is diffi- 


cult to exactly balance chemically the hydrogen with the 
oxygen. For this reason, the burned gases, which now 
contain argon, water vapor, and small amounts of oxygen 
and nitrogen are passed over red hot copper and copper 
oxide. The copper reacts with any oxygen present re- 
moving it as copper oxide and the copper oxide present 
reacts with any hydrogen to form water vapor and metal- 
lic copper. After passing over the copper, the gas is 
cooled and the water vapor condensed. The gas is then 
compressed, dried over caustic and put up in cylinders. 
This gas now contains approximately 86 per cent argon 
and 14 per cent nitrogen and is the standard gas used to 
fill incandescent lamp bulbs. 

For special types of lamps a higher grade of argon is 
required; so the nitrogen must be removed. This is ac- 
complished by passing the gas over metallic calcium and 
magnesium under pressure. These metals react with the 
nitrogen to form nitrides, while the argon, being inert, 
passes on and is obtained as a nearly 100 per cent pure 
product. The mixture of 86 per cent argon and 14 per 
cent nitrogen can also be purified by liquefaction and 
fractional distillation, a process which removes nearly all 
the nitrogen, after which the argon is passed through 
a flaming calcium arc to remove the last trace of nitro- 
gen. 

The equipment for removing the nitrogen employs 
special alloy steels in its manufacture. The reaction of 
magnesium and/or calcium with nitrogen does not proceed 
at ordinary temperatures and pressures, but when the 
temperature is raised to redness, the nitrogen begins to 
react with the metal, slowly and incompletely, to form the 
nitride. In order to speed up this reaction and carry it on 
toward completion the pressure must also be increased. 
Since ordinary steel loses strength very rapidly above red 
heat it is necessary to use stainless steel or even special 
alloy steels containing elements such as molybdenum, which 
serve to toughen the steel at elevated temperatures. As 
the magnesium and lime charge used to remove the 
nitrogen is continually being consumed, and since it cannot 


A diagram showing the steps in the manufacture of inert gases from air 


Air Hydrogen 
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be rejuvenated as was the case of the copper used to 
remove oxygen, it is often necessary to repack these pres- 
sure tubes. Joints that can be easily broken for recharg- 
ing and yet be perfectly tight at high temperatures and 
pressures even after repeated use, must, therefore, be 
provided. Careful design and selection of materials of 
construction is absolutely necessary here, and it is proba- 
ble that forty years ago when Ramsay discovered the 
rare gases, it would have been impossible to manufacture 
satisfactory equipment to remove nitrogen from argon on 
a commercial scale. 

One of the interesting features in the manufacture of 
argon is the method for analyzing it. Ordinary gas 
analysis methods fail here since there is no chemical which 
will react with these inert gases. To determine the analy- 
sis of a mixture of argon, nitrogen, and oxygen, the 
density balance is used in conjunction with an Orsat 
apparatus. The oxygen is first determined by absorption 
according to standard practice. The specific gravity of 
the gas is then determined with a density balance and 
from this the nitrogen and argon can be determined after 
making allowance for the oxygen present. For a quick 
analysis the thermal conductivity cell, which measures the 
thermal conductivity of the gas mixture, may be used. 


This is similar in principle to carbon dioxide recorders 
now on the market. 

The methods of purifying the other inert gases are 
similar to the methods of purifying argon. Neon and 
helium are termed “non-condensible” gases due to their 
low boiling points and are usually purified with liquid air 
which condenses any other gases present. 

There are some industries that could profitably produce 
one or more of these rare gases that have probably never 
even considered it. As has been mentioned, the first 
and most expensive step in manufacturing a rare gas is 
concentrating the rare gas to a percentage where it can 
be purified. The atmospheric nitrogen industry is today 
throwing away large volumes of tail gases which contain 
relatively high proportions of the rare gases. All of the 
liquid air and oxygen and nitrogen manufacturers could 
readily produce one or more of these rare gases as a by- 
product yet only one or two are doing this. If the cost of 
the rare gases can be reduced, their production and field 
of usefulness will undoubtedly be increased as there are 
numerous possible uses for them which are now barred on 
account of high cost. The inert gases are now doing 
useful work and it may be that some day these rare gases 
will be common articles of commerce. 


Resin-Bonded Plywood For Construction 


OOD has been familiar and universally used as a 
W material of construction for so long that it is often 

thought of in terms of its weaknesses. On the other 
hand, it has a combination of properties that have always 
merited consideration for many uses in the plant. Thus, 
in the majority of species, it is characterized by relative 
chemical inertness, light weight, great strength in the 
direction of the grain, workability, ease of construction, 
easy painting, and good insulating properties. The wide 
variety of available species also permits the selection of 
some particular property desired. 

A basic disadvantage of wood—low strength across the 
grain—is overcome by the manufacture of plywood, where 
each successive layer of sawn lumber or wood veneer runs 
at right angles to both adjacent layers. This plywood 
construction not only distributes the strength of the 
panel, but also markedly reduces its swelling character- 
istics, so that a given panel will retain its size and shape 

auch better under fluctuating atmospheric conditions. 
The plywood construction, however, introduces a new 
material next to each successive layer of wood, namely, 
aun adhesive, and if this is not as chemically resistant as 
the wood itself, a new weakness is introduced in attempt- 
ing to overcome the older ones. 

In the past few years, a synthetic resin, binder in the 
form of Tego resin film has been adopted by a number of 
plywood manufacturers. By applying it with wholly new 
operating equipment and technique, they have succeeded 
in establishing Tego-bonded plywood as a well recognized 
and distributed commercial product. This plywood is 
made with the dry resin film interleaved between layers 
of wood, which sets in a hot press to give a permanently 
cured joint between the layers of wood. 

The chemical resistance of this new type of plywood is 
really limited only by the properties of the wood em- 
ployed, or by the protective coatings used on it. Bearing 
in mind that wood varies markedly by species, it may be 
stated in general, that unprotected wood has withstood 


deterioration in hot and cold water for periods of many 
years. Acids on the whole do not affect it at the lower 
concentrations, and usually the lignin in the wood is the 
first point of attack. Alkalis, however, not only attack the 
lignin, but also produce swelling, and by infusion easily 
penetrate to further attack. 

More specifically, fiber destruction of wood by acid 
begins at a pH of 2 and below, and it will be borne in 
mind that wood extracts themselves have a pH of from 
3.3 to 6.5. Wood has found successful use in the presence 
of hydrofluoric acid vapors, and in tanks and filter frames 
for such acids as acetic, citric, phthalic, oxalic, and 6 per 
cent sulphuric. Oxidizing acids, however, are more 
destructive. Alkalis do not attack wood noticeably at a 
pH of 7 to 11, so that wood can be used in industries 
employing mild alkalis, for example, textile mills. The 
alkali, incidentally, gives protection against fungus attack. 
Wood is not recommended for contact with strong 
alkaline salts, such as soda ash. Most common solvents, 
except carbon bisulphide, have no effect on wood. 

The Tego resin bond in plywood has resistance of the 
same nature as wood, although to a considerably higher 
degree. However, its principal features in plywood are 
its complete insolubility in cold or boiling water for an 
indefinite period of time, and its repellance of any mold 
growth in damp locations, which ordinarily hastens 
delamination and destruction of plywood. The resin it- 
self is in an irreversible, cured condition, and among the 
commoner chemicals, is attacked only by strong alkali. 
Its interposition between the layers of wood, therefore 
also serves as a protective sheathing against the inner 
layers. 

Summarizing, wood panels are now being regularly 
produced whith offer the many advantages of wood in 
construction, without several of its former drawbacks 
Tego-bonded plywood is made in a wide variety of woods, 
in different panel thicknesses, and in regular sizes up to 
8 x 12 ft. It can also be permanently curved. 
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Decreasing New Investment Outlay Through 
Modernization by Installments 


With sustained business improvement, many plants are feeling the need to modernize 
their power services. Often this course is impossible, however, where the new invest- 
ment required is not readily available. The accompanying article, based on a group of 
analyses prepared by a prominent industrial engineer who prefers to remain 
anonymous, suggests and illustrates a method of modernization by installments 
whereby each succeeding increment of expense for new equipment is met by the sav- 


ings resulting from the preceding investment. 


The method is one which will recom- 


mend itself to large and small companies alike.—Editor. 


OTH STEAM GENERATING and turbine equip- 

ment have been so much improved during the last 

seven years that many process industries have been 
looking closely at their power costs, convinced of the 
economic soundness of revamping their complete power 
generation and distribution systems. In many cases, how- 
ever, the obstacle of financing the complete modernization 
is too great to surmount after the poor profits of the last 
five years and only a means of modernization by install- 
ments over a period of time is 


erages from 4,000 to 5,000 kw., peaks at 6,000 kw., and 
steam is required for steam driven compressors and vac- 
uum pumps. This load is generated by two turbo-genera- 
tors and seven steam-engine-driven generators, steam 
being supplied from the 150 lb. steam header. 

A study of this plant indicated that all engine-driven 
units should be eliminated and steam generated at higher 
pressure. The revamped plant, diagrammed in Fig. 2, 
would require new main boilers, means for auxiliary fir- 


feasible. 

in FIG.A Figs. 1-3—Installment modernization of 
ilers grammatically in Fig. 1, resulting in the 
possible, an a bre ee g final layout given in Fig. 2, produced 
tion can usually be designe | Turbo 
wich eat Feed unit and annual savings as charted for 

ti ll the four steps in Fig. 3, which also 
Exhoust to Exhaust 51b shows the investment cost of each of 
be constructed in two or more condensers back pressure 
old boilers Engine driven generators | boilers pressure boilers were required, to- 
; 4 with farth a back pressure | Process generators and means fer auxiliary fir- 
ing of the waste heat boilers. Afte- 
equipment. By this means each A] plan 
succeeding: step in the moderni se pumps heating a relatively small initial investment, 
2 flici i 1 i 
zation will help in creating a Exhaust = roo ted to permit 
fund to tebe: cave of the 5 15. back , are Hower xiliaries) | 70 completing the program in four years. 
< pressure-- hom jer 


next step. 
By way oi illustration, three 
plants which have adopted or 


Installation cost 
Annua/ savings 


are planning to adopt this 8 
scheme have been selected and & I 
the large operating savings 
shown by calculated data and z j 3 3 5 
charts. Aas lors = 
In Fig. 1, a plant is shown 
schematically which has a de- 
mand for process steam at 150 +05 
Ib. and 5 Ib. Part of this steam 
boilers, the amount each hour 2 OM 
varying from zero to 50 per boiler room 8 y y j AY 8 
cent of the total requirements. AAA ASG 
The power demand, which av- FIG.3 
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ing of the waste heat boilers, 
and the installation of mixed 
pressure turbo-generators. The 
total capital investment for this 
modernization was estimated at 
$625,000 which would be re- 
covered in three years through 
savings. 

In order to avoid the large 
initial investment required for 
the complete program, the fol- 
lowing plan was adopted to per- 
mit an immediate start. 

Step 1—Since the two gen- 
erators of the old _ turbo- 
generators were in good con- 
dition, new turbines and 
surface condensers were in- 
stalled operating from the old 
150 lb. steam header. The tur- 
bines were designed for 
change-over at a later date for 
operation on 450 lb. pressure, 
extracting and inducting at 150 
lb. pressure. The circulating 
water system was redesigned, 
new feeder panels were in- 
stalled and the switchboard was 
relocated, using old equipment 
as far as_ possible; cost, 
$185,000. 

Step 2—The engine genera- 
tors were removed, providing 
room for three turbo-genera- 
tors, one of which was in- 


stalled ; cost, $125,000. 


Step 3—450-lb. boilers were installed and the turbo- 


FIG.4 Installation cost 
» 250 Mmm Annual savings 25 
| Process steam 5 
No.l 3 
Engine driven generators | » 2 
@nd calenders 8 3 
T Process = 
ngine ariven paper | » 
machines and siphons fof 
| water > 100 1 
“| 
room) | heater 
| 
| oiler Rm | 
| | 0 d 0 
FIG.6 900 1500 2500 
> Load in Kw. 


Figs. 4-6—Diagrams illustrating “before 
and after” in a paper mill power in- 
stallation appear in Figs. 4 and 5 re- 
spectively. Fig. 6 portrays unit and 
annual power costs at each stage in the 
modernization, also giving investment 
costs. Whereas part of the power must 
be purchased with the original plant, 
the modern boilers and turbo-gener- 
ators in the improved layout will per- 
mit the byproduct generation of all 
power, with a reduction in steam de- 
mand of 12 per cent, and sizable annual 
savings. Replacement of engine drive 
boilers with group motor drive is a feature. 


Table Il—Total and Unit Costs for Plant of Figs. 4 and 5 


h 4 50 Ik P ‘ Coal ane Gut 
enerator changed over to 2c + oad, ower, team, )perating Cost, w.-Hr., 
tan § to operate at 450 Ib. ; cost, $165, Kw. Kw.-Hr. 1,000 Lb. Dollars Cents 
: Step 4—Two additional turbo-generators were installed, 1,000 6,500,000 572,000 134,500 2.07 
‘liminating the use of all engines; co: 55. 1,500 9,600 ,000 770,000 174,000 1.81 
ota cost Ot coal ate Opn rating was asec on the average 1,000 6,500,000 308 ,000 81,600 1.256 
cost over the preceding five years, while the operating 1,500 9,600 ,000 396 ,000 99, 200 1.025 
2,000 13, 600,000 456 , 000 111,200 0.86 
personnel cost was assumed to be constant. These data 
illustrate the recovery of capital investment in each ste ese ee ee — 
P 1,000 6,500,000 276 ,000 75,200 1.155 
of the program. 1,500 9,600,000 334,000 86,800 0.904 
2,000 13,000,000 408 ,000 101,600 .782 
Step 3— Third Turbo-Generator Installed; Line Shaft Engine Removed 
Table I—Total and Unit Costs for Plant of Figs. 1 and 2 
Coal and 2,000 13,000,000 276,000 75,200 0.579 
Load, Power, Steam, Operating Cost, Kw.-Hr., 16,800,000 68,608 
Kw Kw.-Hr. 1,000 Lb. Dollars Cents 
Present 
3,000 26 , 100,000 765,000 241,250 0.924 f 9 
4,000 34,800,000 1,180,000 345,000 0.99 = it C P f Figs. 
Table I1l]—Total and Unit Costs for Plant of Figs. 8 and 
Step 1 _- Two New Turbo-Generators Installed on Present Boilers ond Cont 
3,000 26 , 100,000 608 , 000 202,000 0.77 oad, 
4,000 34,800,000 905 000 276250 0 792 Kw. Kw.-Hr. 1,000 Lb. Dollars Cente 
5,000 43, 500,000 1,218,000 354, 500 0.81 Present 
Step 2 ——- Third Turbo-Generator Installed 1,000 6,500,000 410,000 145,000 2.23 
3,000 26 , 100,000 417,000 154,250 0.591 1,500 9,600,000 540,000 162,000 1.68 
4.000 800,000 694,000 223,500 0.641 2,000 13,000,000 680,000 206 ,000 1.58 
5,000 43, 500,000 1,045,000 311,250 0.716 Step 1 — New Boilers and One Turbo-Generator Installed 
Step 3 —- 400-Ib. Boilers Installed 1,000 6,500,000 260 ,000 78,200 1.19 
3,000 26, 100,000 346 ,000 136, 500 0.524 1,500 9,400 ,000 332,000 101,000 1.06 
4,000 34,800,000 556,000 189 ,000 0.543 2,000 13,000 ,000 390,000 119,000 0.92 
Step 2 — Second Turbo-Generator Installed and Engine Replaced 
Step 4 — Installation of Turbo-Generators Completed With Motor Drive 
3,000 26, 100,000 346 ,000 136,500 0.524 1,000 6,500,000 162,000 54,000 0.834 
4,000 34,800 ,000 485 ,000 166 , 250 0.478 1,500 9,600,000 230 ,000 65,400 0.68 
5,000 43,500,000 580 ,000 195,000 0.448 2,000 13,000,000 276 ,000 82,400 0.634 
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The gradual reduction in power cost for each step of 
the program is shown strikingly in Fig. 3 which also 
shows investment increments and the annual savings re- 
sulting from each step. For example, annual savings of 
nearly $90,000 resulting from Step 1 provided a sinking 
fund for Step 2 which could be completed at the end of the 
second year. By the end of the third year, the sinking 
fund permitted installation of Steps 3 and 4. 

A second plant, a paper mill which arranged to mod- 
ernize by this method, operates an average of 6,000 hours 
per year. The original plant is shown schematically in 
Fig. 4 and the modernized plant in Fig. 5. In the original 
plant, a portion of the power required is generated while 
the balance is purchased. However, with modern boilers 
and turbo-generators, the power demand can be generated 
incidental to the production of process steam and the 
present steam demand can be reduced by about 12 per 
cent. Since the present boilers and engines are more 
than 20 years old, maintenance is costly and the scattered 
location of boiler rooms and engines adversely affects 
operating costs. 

Installation of a modern power plant and changing all 
of the engine-driven units over to group motor drive 
would require a minimum new capitalization of $350,000. 
Use of individual motor drive would be somewhat more 
costly. The capital investment in the modernized plant 
could be recovered within three to four years with- 
out taking credit for reduced operating and maintenance 
costs, but simply crediting savings in coal and power. 
The modernization was planned to be carried out in three 
steps as follows: 


Figs. 7-10—Advantages of a lower proc- 
ess steam bleed pressure are shown in 
Fig. 7, while Figs. 8 and 9 diagram the 
present and proposed power services in 
a plant which plans to reduce process 
steam pressure, even though this will 
require additional drying equipment on 
account of the lower steam temperature. 
Fig. 10 shows the unit power costs, an- 
nual savings and investment costs at 
each stage of the modernization. With 


Steam irements for 


Step 1—Install new boilers and two turbo-generators, 
the turbines to be non-condensing and of the extraction 
type; cost, $225,000. 

Step 2—Install motor drive to paper machines and cal- 
enders; cost $73,000. 

Step 3—Install third turbo-generator. Remove engine- 
driven line shaft and replace with motors arranged for 
group drive; cost $52,000. 

The savings possible with this particular modernization 
are shown in Table II and in the curves of Fig. 6. By 
allowing the savings of Step 1 of this project to accumu- 
late for two years, sufficient funds would be available 
to complete the modernization, thereby reducing the pres- 
ent operating cost of the paper mill by more than 


$90,000 per year. 


Process Steam 


In the third plant, sufficient process steam demand 
exists to permit generation of all power, provided that 
steam generating equipment is installed for 450 lb. boiler 
pressure and that additional process drying equipment is 
supplied to permit reducing the process steam pressure 
from 60 to 25 Ib. The advantages of bleeding process 
steam at this lower pressure are illustrated by the chart 
shown in Fig. 7. 

In the present plant, both turbo-generators and engines 
are used, as shown schematically in Fig. 8. The new 
plant would require new boilers and substitute an addi- 
tional turbo-generator for the engines, as shown in Fig. 
9. The total cost, estimated at $250,000, could be covered 
in two steps so as to reduce 
the initial expenditure. These 
are as follows: 

Step 1—Install new boilers, 
one turbo-generator and addi- 


| steam ot 400 Ib. or a tional drying equipment, esti- 
deg. F. rotel 


mated cost, $150,000. 

Step 2—Install motor drive 
to replace present engines ; also 
the second new, turbo-genera- 
tor; estimated cost, $100,000. 

As will be evident from the 
data of Table III and Fig. 10, 
two years’ accumuiation of the 


new higher pressure boilers, new dryers ———s ‘ savings from the first step 
and new turbo-generators to replace the | would furnish sufficient funds 
present engines, annual savings of 2 — potter ae | | steam to complete the program, re- 
$80,000 are indicated. ade, sulting in a final saving of $80,- 
poilers| Exhaust fo “to 000 per year compared with 
present operating costs of the 

- Feed These several examples are 
rf 3 FIGS To boilers the advantages of moderniza- 
3 * tion by installments are gener- 
ally applicable to all plants hav- 
2 H ing a process steam demand 
4 Sie « which permits of overall heat 
3 Pwo § balance. It has been shown that 
5 2 only a moderate initial financial 
e Los 8 outlay is necessary in convert- 
2 ing any such plant with obso- 
3 lete equipment to one that is 


1 0 
1000 1800 2000 
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‘ ontinued Progress in the 
PLASTIC INDUSTRY 


ne ” Supplements November, 1934, List of Plastic Products 


Bre Manufacturer or 


A Name Description Reference This is a continuation of the list of trade names a eppearing in the August issue of Chem. & Met., 
E vol. 44, pi Pp. 427-29. It was prepared by Alan F. Randolph, of the Plastics Department of E. 
is Maizite..... Plastic from du Pont de Nemours & Co., Arlington, N. J., with the cooperation of Dr. Max Forrer, of Manu- 
q corn gluten. Ageemene, Myo facture d’ Isolants et Objets Moules, Vitry -sur-Seine, France, and of Dr. Franz Pabst, ie of 
He a York Plastische Massen, Berlin-Dahlem, Germany. It supplements the list which appeared i in Chem. 
q *Maizolith.. Plastic from & Met., Vol. 41, pp. 589-596. The following symbols and abbreviations are used: 
» corn cobs.... Engineering Exp. Sta Item appeared in 1934 list; this is correct or amplified information 
Gate, tows 
Marbleld... CA.......... Ens- Ellis, The Chemistry of Synthetic Resins,"’ by Carlton Ellis (Reinhold, N. Y., 1935) 
“s Marbloid... UF, m....... Dai Nippon Celluloid f Fabricator’s trade name, not necessarily same as trade name of material used 
arbo.....\C natec m Molding compoun X Pyroxylin x Sheets, rods, tu 
Marbon.... } rubber, ete... apse Prete. Corp., P Packaging material s Safety glass — V_ Viscose 
Margolit.... Cold molded.. Ver. Isolatorenwerke t  Turnery material 
A.G., Berlin-Pan- 
kow, Germany 
Marmulit... PF,f, UF,f... Marius Mulvad A 8, 
4 Kébenhavn, Den- Manufacturer or Manufacturer or 
oy ; mark Name Description Reference Name Description Reference 
th Marpressit.. PF, UF, 
panelling.... Philips Industrial, Mowital Polyacetal... 1.G. Farbenindustrie, 
London Frankfurt am Main, oO 
Marquis ware f....... Midg Germ 
Ltd., Arnecliffe, Myrac PF, s.. Mitchell. Mig. 
te. N w., Australia Co., New York Oasin.. Schreyer & Co., Han- 
Marvater... Syn. resin Mysorite.... PF, f......... Govt. Electrical Fac- nover, Germany 
ea, nda Oil Stop.... Cashew nut 
Marvelyn Polystyrol 
Matit....... PF,m....... Ernst Maté, Wien ington, N. 3.” 
Mayfair..... f...... .. Harrison Bros., Birm- Otasol PF. s Soc. Nobel Francaise 
Me@acite.... ...... Geld... V. p......-. Sylvania. Industrial 
Ltd., L orp. 
ve Megohmo... ........ Waterbury Button & 
Mix. Co Water- Nadir . Cellulose tape. Ozalid Co., Ltd. .... i408 
i L . Vinyl res...... 
Mellit....... PF, m........ J, Mellert, Bretten, *Nally...... f.. Nally Led., Sidney, 
German it PF, m Mouldrite 
Melusite.... PF... . Ellis 140 Nameloid... Decorative 
*Membranit Alkyd resin... Plastische Massen 7 sheeting..... Scott Bader & Co., Opel........ f...... 
119 (1937) Oppanot 1G. Farbenindustrie, 
Mendelith.. PF, m....... H. Mende Naturin..... Sausage skin. . Freudenberg, Wern- — 
mersbach, German) ‘ 
> raffolyte.. |, ornamenta’ ers Kunstatoffe 26 215 Px, ete Kalle & A.G. 
Continental-Diamond Neohecolite. | nenture..... Germany 
4 Fibre Co., Newark, Neohekolith 
} Del Neolit . Neolitwerk A.G., 
*Micanite... Laminated Micanite & Insulator~ Dessau, Germany 
mica...add } Co., Ltd., London Neoprene... Synth. rubber, 
Mica insiilator Co. formerly E. I. du Pont de Ne- P 
New York DuPrene Wil- 
Co. Mogad *Neoresit... add PF,t.... Aug. Nowack A. G.. Paunduca PF. s.. Paramet Chem. Corp. 
Ohio — al . Bautzen, Germany New York 
Nevillac..... res lyte. PF.1.. lyt 
‘ Microspec PF,1 Hydrocarbon anelyte 4 e Co., New 
Milusite.... PF. 1403 ; Neville Company Paradura PF. ete..s ~ > Caen. Corp 
lolux...... Phosphores- Nevindence.. Coumare ne- | Pittsburgh New 
cent plastic | d'Isolants et indene resin Parafilm Heat-sealing 
MIOM...... Objets Moulés Niflammit.. LG. Farbenindustrie, sheeting Menasha Prods. Co., 
lopor..... Microporous Vitor -sur-Seine. Frankfurt am Main Menasha, Wis. 
ebonite..... France Germany Paraloid .. Paraloid Works, Inc.. 
Mipolam.... Vinyl resin Nilcrodium. PF, bitumen. Pritchett & Gold New York 
plas . Venditor G.m.b.H., London Paramet sven Paramet Chemical 
Troisdort, Germany Nissho Corp., New York 
Mirasol..... Syn res....... Carbogen Chem Co., Kesho Ban. PF,1......... Nissholite Kogyo Co.., Paranite Hose of 
Garwood, N. J Ltd., Kyoto, Japan Thiokoi Reybester Manhettes 
Mitex...... é genie Mitex A.G., Berlin Nitrocol Cell. ester Inc., Passaic, J 
PF,m, UF,m. Mix & Genest A.G, with plastici- Paranol PF, 8... . Paramet Chem. 
‘ Berlin-Schéneburg, zer, pigment. ©. J. Osborn, New New Y 
Germany York Paraplex ... Resin........ Resinous Prods. 
I. G. Farbenindustrie, East Nixon, delphia 
Frankfurt am Main, Parkesine.. | PX.......... (Obsoiete) names used 
Germany Bakelite Corp., New Parkesite. . | b Parkes, 
Moldrite.... UF, m....... Montecatini, Milano, ‘ York 1865 
Italy Norit....... PF.m&cold Pascolin.... See Fiber Diamond 
- Mold Wood. Wood subst... Woot Amalgam Co., molded...... Chr. Geyer G.m.b.H., SR eternity: Micanite & Insulators 
Bloomfield, N. J. ’ Niirnberg, Germany Co., Ltd., London 
Monarch.... UF, f....... Moulded Prods. Ltd., *Noveloid Benzyl . Puntield & Barstow. 
Aus- cellulose, m.. See Mouldrite London 
Novex.. Imperial Chem. Pehalit..... PF,m, UF,m,f Presewerk G.m.b.H., 
Mtg. Co., Ltd., Industries, Ltd., Herscheid, Germany 
England London A Paul Jatow, Doden- 
Rev. pen mat. plas- *Novite PF,m....... See Mouldrite dort, Germany 
tiques 12 245 (1936) NPS.... Coumarone- *Pekaglas.... Vinyl resin 
Morgan Ebonite Co., indene resin. . Co., Pitts- safety glass.. 
Manchester, Eng rgb schaft, 
Mouldrite Ltd., Nuloid. Elise 1405 Penter . Celluloid and 
London New York-Hamburger 96.0 Celluloid Printers 
Soc. Nobel Francaise. Nyhatex.... |, paper.... \ Gummi-Waren Co.. Ltd., Surbiton, 
aris Nyhax.. i, Cloth..... j Hamburg Surrey, England 
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Manulacturer or 


Name Description Reference 
Perdurene.. Syn. rubber.. ) 
| 1G. Farbenindustne. 
+ Frankfurt am Main, 
Pergut...... Chlorinated Germany 
rubber.....) on 
Perliane Soe. Usines im. 
Perloid...... Syn. res....... I. Perl & Co., 
d PX, Pearl XG. 
Perloid...... , Pear! 
sheeting..... FE. Bader & Co., 
London 
loid- 
rmanit... PF, m...... Ww 
Halver, Westt., 
Generi | for lumi 
rmaphane ic name (Germany) for lumin- 
we ” ous paints cont. strontium sulphide 
*Perma- 
aetic..... Permastic Ltd., Wey- 
bridge, . Eng 
Methyl 
Perspex ethy 
methacrylate Chemical 
€...... = om 
Peter ‘Temml AG., 
Glickstadt, - 
many 
Petrex ni 
maleic anh 
age Hercules Powder Co., 
Wilmington, 
Petrolac.... Syn. res.... Advance Solvents & 
Chem. Corp., New 
York 
*Phenac.... Modified PF.. American Cyanamid 
& Chem. Corp., New 
York 
Phenalin.... PF,t........ E_1. du Pont de 
Arlington, N. 
Phenoform.. PF.......... (U.S.A.) Ellis 
Dr. Kurt albert 
G.m.b.H., Améne- 
burg, German 
Phenoplasts. term for phenol-formaldehyde 
resins 
Philigcees... N. V. Gloei- 
lam fabrieken, 
Eindhoven 
Netherlands 
G.m.b.H., 
Philips...... Plastics ) [ Berlin 
and f..... N. V. Philips Gloei- 
Philitax.... . Impenfabrieken, 
*Philite..... PF, v?: 
J Philips Lamps Ltd., 
ix Phoonts A.G 
Harburg-Wilhelms- 
Ph burg, Germany 
oenixite pect 
celluloids.... Dal Nippon Celluloid 
& 
Pierretone.. PX.......... Celluloid Corp., 
Newark, a 
y 
See Pekaglas 
*Plaskon.... UF, m....... Plaskon Co., Inc., 
Toledo, Ohio 
Plasmic..... Syn. res...... Plasmie Ltd., London 
Plasoleum 
caulking..... Revertex orp. of 
merica, New York 
*Plastacele.. CA, X,™..... gE I. du Pont de 
Nem «& 
Arlington, N. J. 
Plastoid..... Acrylic res. for 
modelling.... Anatomischer Anz. 
81, Dec. 3, 1935 
*Plax.... Rubber-cellu- 
Ellis 1408 
Plexi@im.... .......+-- 
xigal..... Réhm u. Haas, Darm- 
igi acrylic) . stadt, Germany 
Acrylic res 
dis . Deutsche Amphibolin- 
werke, Oberrem- 
Darmstadt, 
ermany 
Plexitol..... 
polymethyl . G. Farbenindustrie, 
ylate..... Frankfurt am Main, 
German 
Plextol.. Resins....... R6éhm u. , Darm 
stadt, Germany 
Pliofilm..... P \ .rubber Goodyear Tire and 
Pliolite..... deriv Rubber Co., Akron, 
Dr. Kurt Albert, 
Pliopal...... PF, t,f Wiesbaden, Ger- 
Pliorit...... many 
] Albert Products Ltd., 
} Erith, Kent, 
| England 
y 
Isaac Frenkel, Paris 
yrock..... ce Plyrock Ltd., London 
Land 
Labs. Boston 
Polaroid . 


. Polarizing Sheet Polarizer Co., 
sheeting... 4 


ine., Union City, 
Polaroid Products, 
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Name Description 
Pola Screen. Folestsing 
heeting. Ind. Eng. Che 
news ed. 15 33 (1937) 
PF, m, UF,m. L. Kostal, Liiden- 
scheld, Germany 
Polight. .... Polarizing 
sheeting..... Polarized Lights, 
I Newark, N. J. 
*Pollopas UF, m, t,1....add Beetle Prods. Co., 
Ltd., London 
Polyanthus. f............ James Scott Mfg. Co 
London 
.m.b.H., Miinchen 
Polym...... Ellis Foster ‘0 
Montelair, 
Polynit. . Polybut- 1.G. 
Polystal.. adiene resin Frankfurt am Main, 
Polysti.. adhesives Germany 
Polyviol. . Polyvinyl 
alcohol...... Dr. Ales, Wacker 
.bH., Miinchen 


G.m 
Pontalite... resin; see Lucite 


*Porcedent.. Px 
Porcellanite. C........... | Soe, Charraud Ruel, 
ice 


Porzellanite. C. .. | Fran 
Povimal..... Polyvinyl!» 
maleate..... 
Fre & am Main, 
Prenite..... Neoprene, f... B. F. Goodrich Co., 
Akron, Ohio 
Pressharz... PF, m (trans- 
parent)...... Dr. Kurt Albert, 
Wiesbaden,Germany 
Press Mass.. CA,m....... American British 
Chem. Inc., 
New Y 
Pressmater.. PF,m....... Robt. Anke, Ocelsnitz 
i.V ogtl., any 
Presspanzer. PF,m....... Paul Jordan, Berlin- 
Steglitz, 


rotecto. GR. box toe | Celluloid 


<Protectoid. CA, film, f, x) Newark, N 
Protex..... Safety g glass... add Miroiterie Le 
Lion, Antwe 
Protodur.... Polyviny! resin Slemens-Schu 
Werke 


America, New York 
| ‘Nemours & Co., 
\ Arlington, N. J. 
Canadian Industries 
Ltd., Montreal 
Poly 


Pyrido acrolein- 
Rubber methylamine. Ellis 1409 


R 


Radiaco..... Insulator..... Soc. anon. I'Electro- 
Isolant, Paris 
Radifix...... Ra 


oil-sulphur 
chloride Ellis 1409 


Radiolite... 1............ Fabr. Suisse d’Iso- 
lanes. Breitenbach, 

y 
Rakynol.... PF, m, 8, \ Lembach & Schleicher 
G.m.b.H., Wies- 
PF,t......) _bDaden, German: 

Ralotext PF, m. H. Rémmler A. 
Berlin-Sprem berg 

RDT Silver... C 

aterial..... Riiger & Mallon, 

Werke A.G., 
Berlin-Siemensstadt, 
Germany 

Resart...... Syn. res...... Resart Ges. Franke & 
Co., Hamburg 

Reseneo: ast Ellis 1409 

Resifim. Bakelite Ltd., London 

Resiform . PF, m Robt. Bosch A.G., 
Stuttgart- 

ermany 
Resinofil.... PF, m....... Dr. F. Raschig, 


shafen, Germany 
Resistant E. Cement- 
asbestos. . 7 
Resisto. . Box toe...... Celluloid Corp., 
ewark, N. J 
Resisto..... Insulation Tuco Prods. Corp 
New 
Ellis 1410 
Generic name for , 
resin in “C” stage 
n 8 
Resol....... Generic name for phenol-formaldehyde 
= resin in “A” stage 
Résines et Vernis 
Artificiels, Paris 
Reephaa.... } Reso Prods. Co. 
Resovyl..... Syn. res Kuhlmann, 
‘aris 
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Manvtfacturer or 
Reference 


Name Description 
Resweld..... 1 Veneercraft Ltd., 
Londen 
Revuschenberge G.'r.b 


H. 
persteg, Germany 


with PI Agios Powder Co., 
mford, Conn. 
one Record 
td., Lond 
fre. d'Isolants et 
Rexol....... Objets Moulés, 
nee 
*Reynolite.. f........ Reva 
Mich. 
Reziwood... Laminated 
bes . Laucks Inc., 
Seattle, Wash. 
Rhode. ..... CA, sheet- Soc. Usines 
Rhéne-Poulenc, 
Paris 
Réhm & Haas, 
\ Soe. Usines Chim. 
{ Rhone-Pot lenc, Paris 


Richardson Co., Mel- 
rose Park, 


Roka....... PF,m....... Robt. Karst, Berlin 

Ronilla L... Polystrcel...... Lack 633 

Protein 

plasties...... Restnes Corp., New 
Ros . PF, m Rémmler & Schlu- 
mann, Berlin 

burg. Germany 

Rubbone.... Rubber resin.. Rub 


Tech. 8 624 (1935) 
Rubprene... Neoprene, f... Firestone Tire and 
Rubber Co., Akron, 


Ohio 
Rubtex . Molded hard 
rubber...... —) Co., Met- 
e Park, Ill. 
Cold-molded. . Fiektrotechnische 
Fabrik G.m.b.H., 
Bebra, Germany 
Safeway 
Serr CA, p........ Safeway 
Corp., New York 
Saf-T-Loid.. CA.......... Powter Puff 
Co., Chicago 
Saligenin... Genert ¢ name for of PF resin 
Saliretin.... Generic name for a type of PF resin 
(Ellis 1412) 


Santolite... Toluene- 


Santo-resin. Syn. resins... 


Dr. Sato, Japan 
Scarab...... Beetle Prods. Co., 
Ltd., London 
Definitiv G.m.b.H., 
Berlin 
Schulit..... Wis = Schulze, Meis- 
, Bax., Germany 
drying E du Pont de 
Nemours & Co 
Wilmington, Del 
Sekolit...... kelmann & Co 
Liidenscheld, 
rmany 
(England) (Ellis 1412) 
Semterx..... Rubber latex 
plastics...... New Prods. Digest 
2 T184 a 
*Shailorite.. CA.......... Shailorite Mig. Co 
ew York 
Kings 
Shell-Pli.... Lamin. cellu- Shellmar Products 
lose ng. Co. C 
eee Syn. res...... Siemon Co., Bridge- 
port, 
eee 8G with 
Plexigum..... Sicherheits G.m.b.H.. 
Kundendortf, Silesia. 
y 
Silber - 
schlauch... Polyvinyl 
alcohol.... . Plastische Massen 6 
424 (1936) 


Siluminit 4. Bituminous 


Siluminit 5. Cement.... } Plastische Massen 7 
Siluminit 6. Asbestos- 114 (1937) 
cement... .. 
Silvaplana.. 
SIPS. lator..... sche Massen 7 
3 (1937) 
Solugum.... Syn. res...... Soluol Provi- 
dence, R. I. 
Sovprene.... 
582-408 (1936) 
a Spaulding Fibre Co. 
Ss Artif 8 hy if 
pontex..... rtif. sponge.. Sponce 
ley, Kent, ‘fenginnd 
Stabol...... Ethyl 
acrylate..... Allgem. Elektr. Ges., 
Berlin 


J 


Manufacturer cr 
up- 
> 
*Richelain UF, f ee 
Berlin-Siemensstadt, 
Germany 
Protolit..... PF.m........ Oesterreichische 
Slemens-Schuckert- 
Werke, Wien 
Prystal... PF, t .. Catalin Corp. of 
su yna- Monsanto Chemical 
Co., St. Louis 
~ 
ty 
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Name 
Stabsit.... 


Staybelite... Rosi 


Sterling..... 
Sterofil..... 
Stonifiex.. 


Stovolite.... 
Styrofiex.... 
Styroseta... 


Sucrolite... 


Sundora 


Sunex 


Superlithe. 


Super - 
Mikantt. 


Supralit.... 


Supra- 
Presszell. . 


Syiphcase... 
Syipha@rass.. 
Syiphauard. 
*Synplas.. 
Syntellac 
Synthofil 


Syvolith . 


Tekanit 
Telecite 
*Tenacit X 
*Tenacit Z 
Tentelite 


*Tepperite. . 


Terylite. 


Textoll.... 
*Textolite... 
*Text-Tiles.. 


Thegranit... 


Theolite 
Standard... 


Thepolit.... 


Thermold.. 
Thermolux 
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Mapvfacturer or 
Description Reference 


. Gra 
Perreux, France 


Hercules Powder Co., 
Wilmington, Del. 

Singer Thermoplastic 

Prods., Ltd., London 

Chem. Forschungsges. 

G.m.b.H., Miinchen 


. Bituminous... D. Anderson & Son 
Ltd., Manchester, 
England 


matiéres plas- 
tiques 12 54 (1936) 
Norddeutsche See- 
kabdelwerke A.G., 
Oldenburg, Germany 
1. G. Farbenindustrie, 
Frankfurt am Main, 
Germany 


Polystyrol.... 


. Phenol-sugar.. Plastische Massen 6 


31, 288 (1936) 


E. I. du Pont de 
Nemours & Co., 
Arlington, N. J. 

Sunex Sakerhets Glass 
A.B., Stockholm 
Superithe Corp., 


Brunswick, 


. Allgem. Elektr. Ges., 
Berlin 


PF, m........ Isolierpress-u. Porzel- 
lanfabrik G.m.b.B., 
Liidenscheid, 
Germany 

. Allgem. Elektr. Ges., 
Berlin 


Sausage 

casing...... ) Sylvania Industrial 

Artif. grass | Corp., Fredericks- 

y G burg, Va. 

Se . / Synplas Ltd., 
London 

Acetaldehyde 

condensate Ellis 1414 

Ve Gees . Chem. Forschungsges 

m.b.H., Miinchen 

Syn. res. . Advance Solvents and 
Chem. Corp., New 
York 

Paul Teich, Berlin 

Corp., Kingsport, 
Tenn 

Transparent Package 
Co., Chicago 


. Cold-molded.. Garfield M Se. 


Gerfield, 
PF, resin film 
for adhesive.. Resinovs Prods. & 
Chem. Co., Ine 
Philadelphia 


Chlorinated 
rubber..... Scott Bader & Co., 
ia Ltd., London 
Pri = UF. m. T. Kriigeloh & Co., 
Dahlerbriick, 
Germany 
Mm. Kumetstoffe 26 39 
(1936) 
Tucker & Co., 
PF, m Ltd., ~ ngham, 
England 
Cement- 
asbestos . | Allgem. Elektr. Ges., 
Lead borate- Berlin 
mica... 
f. . Albert Schulte Séhne 
A.G., Tente, Rhnid., 
Rubber 
derivative 
denture. . U.8. Rubber Co., 
‘ New York 
Vinyl! res. 
sheeting Castigo & Car- 
bon New York 
Cable Mig. Co., Ltd., 
Bratislsva, Czecho- 
slovakia 
i General Electric Co., 
Schenectady, 
General Electric Co., 
a Lynn, Mass. 
PF, UF...... H. B. Ashdown Ltd., 
Birmingham, 
PF, Thea onta takt G 
a-Kon t m. 
Milano, Italy 
.. Porsellanfabr. Theo. 


zechosiov a 

Cold-molded.. Technical Prods. Co , 
Pittsburgh 

Px denture. .. bw. Prods. 

orp., Chicago 

Diffusing 8G.. New Prod a. Digest 2 

1167 (1936) 


Rubber deriv.. B. F. Goodrich Co., 
Akron, Ohio 
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Manufscturer or 
Reference 


Name Description 

*Thesi-..... 
*Thesit- Presswerk A.G., 
J Textil..... PF, 

polysulphide, 

Thormalan.. PF,m....... B. T tae, Berlin 
Thread- 
Weave..... Cellulose 


ribbon...... Noreross, New York, 
Tigerware... UF, f........ Moulded Ltd., 
Melbourne, Australia 


Toledoit.... PF,m..... Ernst Bremicker, 
Kierspe-Bahnhot 
Germany 

. Cable Mfg. Co., Ltd., 
Bratislava, Czecho- 
slovakia 

Tornalac.. Tornesit 


coating...... Paper Makers Chem. 
Co., Kalamazoo, 
Mich. 
Tortoiloid... PX, ete....... British Tortoiloid, 
Ltd., cester, 


E 
Plastics 14, 


Trafford. ... 
Apr. 1937, p. 23 
Trafforoll... Syn. res. and 
fiber, for 
bearings..... Metropolitan—Vickers 
Elect. Co., Ltd., 
Loncon 
Trans-Kerit. Kunststoffe 26 211 
My Transpex Ltd., Lon- 
Transphilit. f,m......... n° Vv Philips Gloei- 
lam penfabrieken, 
Eindhoven, 
Netherlands 
*Trefoil..... PF,1......... Bakelite Ltd., 


London 
Tribestos.. Brake linings. H. H. P. Trist & Co, 
Tristbestos. } 


Engla: 
Trolit BC... Benzyl 
cellulose, m | Dynamit A.G., Trois- 


Tromalit.... m contg. orf, Ge y 
metal pwdr Venditor G.m.b.H., 
Trosbestos Insulation. . Berlin 
PF,m....... Thiel & Schuschardt, 


Thiir., Ger- 


man 

Jarosiaws Erste Glim- 
merwaren Fabrik, 
Berlin-Weissensee, 
Germany 


Turbonitin.. |. 


A. MeEwan & Co. 
Ltd., Glasgow 

Cellon-Werke G.m.b. 
H., Berlin-Charlot- 
tenburg, Germany 

Uformite... UF,s8........ Resinous Prods. & 
Chem. Co., Inc., 
Philadelphia 

Ulitralit.... | Wm. Runge & Co., 

Ultraruncolit { Kéln 

Ungaphon.. Réhbm u. Haas AG., 
Darmstadt, Ger- 
many 

Unilite...... PF, m, f...... Union Chemical 
Industries Co., 
Hong Kong 

Uniplast.... PF, m....... Universal Plastics 
Corp., New Bruns- 
wick, N. J. 

*Unyte..... eee Plaskon Co., Inc., 
Toledo, O io 

. Me Soc. Belge de Azote, 
Ougrée, Belgium 

Objets Moulés, 
Vitry-sur-Seine, 
France 

Syn. res. 

compds...... Ellis Laboratories, 

Montclair, N. J. 

Usprene..... Neoprene, f 1. 8. Rubber Prods., 
Inc., Passaic, N. J 

CA sheet & 

H. D. Symons & Co., 

Ltd., Kingston Hill, 
Surrey, England 

Bec Vitalite Co., Ltd., 
London 

PF, m . Vossioh-Werke 


G.m.b.H., Liiden- 
scheid, Germany 


Velos 
Marbeloid.. f......... ‘ & Sykes 


Co., 
Vetroloid CA sheet . British Celanese Ltd, 
London 
*Victrolac Sound records 
of Vinylite... nvister, Cam- 
*Victron.... Polystrol..... add Communication 
Prods., Inc., Jersey 
gopa PF "Rasen 
G.m.b.H., Ludwig- 
shafen, Germany 
Vinal....... Vinyl res. for Carbide & Carbon 
Chemicals Corp., 
New York 
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Manufactt rer or: 
Reference 


Name Description 
Vinarol..... 
Vv. D. L. Kunst-u. 
Pressstoffe 1 
(1937) 
Vinifol... Igelit films 
& ribbons... ‘I. G. Farbenindustrie, 
Vinofiex..... Vinyl res..... }) Frankfurt am Main, 
Germany 
*Vinnapas.. Polyvinyl 
acetate...... Consortium fiir Elek- 
trochemische Indus- 
trie, Miinchen, 
Vinylite X.. Vinyl SG 
interlayer... Carbide & Carbon 
Vinyloid .. finishes ‘ Chemicals Corp., 
Vinylseal.... sealing. ' New York 
compd...... 
British Cellophane 
Ltd., London 
Viscoid..... Viscose Dev. Co., 
Ltd., Bromley, Kent, 
England 
Viscolax..... Rubber- 
viscose yarn.. Rayon 9% 200 
) 
Viskanol.... Syn. res..... onaiens Oil Develop- 
ment Co., New York 
Viskaps.... | Bottle caps Viscose Dev. Co., 
Viskrings.. / Ltd., Bromley, Kent, 
England 
Vispronal... Polymeriza- 
tion prods.... Advance Solvents & 
Chem. Corp., New 
York 
Vistanex.... Hydrocarbon 
polymers . Standard Oil Co. of 
N. J., New York 
Vistra...... “Syn. wool” 1. G. Farbenindustrie; 
Frankfurt am Main, 
Germany 
Vito-mesh.. CA coated 
netting...... Sears, Roebuck & 
Co., Chicago 
Vitrolux.... Anti-glare 
EE ¥. 43. G. Baird Ltd., 
Volcolit.... | PF, m, f. Volkenrath & Co., 
Volkolit.... UF, m, f Schwenke, West, 
Germany 
Volimerit... PF,m, UF,m. Gebr. Vollmerhaus 
G.m.b.H., Liiden- 
scheid, Germany 
Vulcalok.... Resin & 
thermoprene. B.F. Rubber 
Co., Akron, Ohio 
*Vulcoid.... 


Vyncolite.. . 


Vynitene.... 


*Wacker- 
schellack.. 


Waloplast... 
Wandrit.... 
Wecolit..... 


Wecolit..... 
Wecranit... 


Weculit.. 


Wiccaprene. 
Wiska 


Wonderware 


*Xylonite... 


*Zeligiass... 
Zelthorn.... 
Zeterit...... 


Zeynit...... 
Zuckerith. .. 
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Parchmentized 
cellul « 


ose 

aniline resin.. Continental-Diamonrd 
Co., Newark, 

Insulation. ... Fréres & 


Coe 4... 
Ine., Chicago 


Dentures..... 


WwW 


Aldehyde resin | Ges., Mun- 

UF, m....... Wolff & Co., Wals- 
rode, German 

Ginther, 


PF, m, UF .m. Wester, 
anau, 
rmany 
PF,m....... Weber & Co., Kran- 
ichfeld, Germany 
PF, m........ Withelm Quante, 


Wuppertal-Elber- 
feld, Germany 
New York Rubber 
Co., Beacon, N 


Neoprene, f.. 


Hoppmann & Mul- 
sow, Hamburg 
Moulded Prods. Ltd, 


Melbourne, Australia 


British Xylonite (o., 
I.td., London 


r 
Z 
German generic name for viscose 
Kaging foil 
German generic name for pyroxyl!") 


plastics 
Bituminous... Stemens-Schuckert- 
werke A.G., Berliu- 
Siemensstadt, 
Germany 
PF,m....... Fr. Stauch, Unterro- 
dach, Germany 
Syn. resin 
from sugar... Herbert Kurth, 
Schifferstadt, 
Syn. res...... I. F. Laucks, Inc., 
Corp. 
ew: 5 
No. 9 


4 
Ne 
# 
<3 
Phy. 
Teasit.... 
Tee-pak. 
Tegit..... 
Tegofan.. 
Tegofilm.. 
‘3 
it 
‘ 
fe 
Lig 
Thermo- 
‘ 
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The Design of Bubble Cap Columns 


For Fractional Distillation 


In spite of the large amount of available scientific and experimental 
data on bubble cap columns, there are still many factors in their 
design which must be dealt with largely on the basis of past expe- 
rience and simple technical reasoning. The author has drawn upon 
his own experience in the field and upon the experience of recog- 
nized authorities to discuss here some of the less formularized 
but none the less important considerations of column design. 


By CARL L. SIEGEL 


SHARPLES SOLVENTS CORP. 
WYANDOTTE, MICHIGAN 


UMEROUS DESIGNS of bubble cap column have 
been developed for distillation service, but all are 
based upon the same principles and are rooted in 

the fundamental idea of securing intimate contact be- 
tween vapor and liquid. Hence in designing any column 
it is helpful to have at hand as many as possible of the 
data and detailed experience of others who have worked 
with similar if not identical problems. 

In setting out to design a bubble cap column, the 
number of plates required is obviously of first importance. 
But since this subject has been adequately covered in 
chemical engineering textbooks, the present discussion 
will proceed immediately to the next important design 
step, namely, determination of column diameter. This 
factor, of course, is in turn dependent upon the vapor 
velocity to be used. The higher the vapor velocity, the 
smaller will be the column diameter required for a given 
through-put. Hence it is in the interest of low column 
cost to use the maximum allowable vapor velocity which 
conditions will permit. The opinion has been advanced 
that a higher vapor velocity is permissible in large 
diameter columns than in small columns. Also, it has 
heen general experience that a column designed for high 
vapor velocity will operate at lower rates of through- 
put more satisfactorily than a column initially designed 
ior a low vapor velocity will operate at higher rates of 
through-put. Therefore, by designing a column for the 
maximum expected through-put and using high vapor 
velocities, reasonably good performance can be obtained 
if the column. is operated at a lower rate. 

The principal factor limiting allowable vapor velocity 
is entrainment of liquid in the rising vapor stream. It 
has been determined experimentally by Baker and Hol- 
brook’ that vapor velocity and plate spacing are the 


major factors influencing entrainment. Except in the 
case of liquids which foam easily, the kind of mixture 
being fractionated is of little consequence. The above 
experimenters also determined that in general, doubling 
the vapor velocity or reducing the plate spacing by half 
resulted in a tenfold increase in entrainment. Addi- 
tional data indicated that a 300 per cent increase in 
reflux causes the entrainment to be doubled, as does 
also an increase of approximately 250 per cent in vapor 
velocity through the bubble cap slots. 

Ashraf, Cubbage and Huntington‘ present interesting 
evidence to the effect that at low vapor velocities and 
relatively great plate spacings, entrainment is due to the 
action of the vapor carrying liquid droplets from plate 
to plate, while at higher vapor velocities and lesser plate 
spacings entrainment is due largely to actual splashing 
of liquid in rather large drops. Observations show a 
slow increase of entrainment with increase of vapor 
velocity up to certain points, after which the amount of 
entrainment increases rapidly. At this point the effici- 
ency of fractionation will begin to drop rapidly. Hence, 
it is evident that for any given column there is an 
optimum vapor velocity where fractionating efficiency 
will be a maximum. 

For simple bubble cap columns operating at atmos- 
pheric pressure, numerous references may be found 
which give the approximate allowable column vapor 
velocities met with in practice. Some of the recom- 
mended figures, together with their soutces are as fol- 
lows: 

Badger and McCabe:* Ordinarily vapor velocities of 
1.0 ft. per sec. are not exceeded. 

Walker, Lewis and McAdams:® Superficial vapor 
velocities in well designed columns :—atmospheric pres- 
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sure, 1.0 to 1.3 ft. per sec.; high vacuum, 4.0 to 5.0 it. 
per sec, 

I. N. Beall:® Superficial column velocities vary from 
1.5 to 4.0 ft. per sec. For a column 6 ft. in diameter a 
velocity of 2.0 to 3.0 ft. per sec. is suitable. 

Carey:® The following values of superficial vapor 
velocities may be conservative but are within the range 
of good practice for petroleum columns not having 
baffles between the plates: 


Plate spacing Vapor velocity 


(inches ) (ft. per sec.) 
12 1.0 
18 1.5 
24 20 
30 2.5 


W. L. Nelson:* The following information is given 
as the allowable column vapor velocities established by 
practice in various petroleum refinery operations: 


Plate Vapor 
Operation Absolute spacing velocity 
pressure (inches) (ft. per sec.) 

Pere 27 Ib. per sq. in. 22 2.0— 2. 
40 1b. per sq. in. 22 1.2— 1.7 
Other atmospheric distilla- 

- . .25 Ib. per sq. in. 22 2.0— 3.0* 
Vacuum distillation........30 mm. 30 9.0-12.0 
Vacuum distillation........ 90 mm. 24 5.0— 8.0 
160 1b. per sq. in. 18 1.7— 2.2 
Natural gasoline absorption 50 Ib. per sq. in. 14 O.8— 1.2 


* Values probably high. 


It is possible to reduce the entrainment of liquid at 
high vapor velocities by the construction of suitably de- 
signed baffles between the plates. These act in such a 
manner that the liquid is separated from the vapor 
stream by impingement and change of direction of 
flow. Baffles increase the cost of a column consid- 
erably, however, and so are not generally used. 


Vapor-Liquid Contact 


It is obviously true that for fractionating columns to 
operate efficiently, the contact between vapor and liquid 
must be as intimate as it is possible to obtain. The 
greater the intimacy, time and area of contact, the more 
nearly will equilibrium be approached between the vapor 
and liquid. 

In a bubble plate column, contact between vapor and 
liquid is considered to occur in three stages: (1) vapor 
in the form of bubbles rising through the liquid; (2) 
vapor sweeping over the surface of the liquid; and (3) 
droplets of liquid or mist in the vapor space above the 
plate. The relative importance of these stages is diffi- 
cult to determine, but it is generally conceded that most 
effective contact is obtained in the first and third. Hence 
the general practice of considering bubbling action as 
an important feature in bubble plate column design. 

The design of the bubble cap is usually regarded as 
the controlling factor in obtaining good bubbling action 
In order to obtain maximum intimacy and area of con- 
tact it is a requirement that bubble caps produce as large 
a number of very small bubbles as possible and that the 
bubbles be delivered in a uniform distribution over the 
entire plate. Also, the bubbles should be subjected to a 
maximum amount of distortion in their passage through 
the liquid in order to oppose the formation of a saturated 
film at their surface."° This bubble deformation and dis- 
turbance may best be obtained by spacing the caps at 
such a distance that the bubbles from one cap come vio- 


lently in contact with the bubbles issuing from an ad- 
jacent cap. 

Bubble caps with slotted edges are coming into more 
general use and offer possibilities of more accurate de- 
sign than can be obtained with a serrated edge. The gen- 
eral agreement among authorities seems to be that the 
greatest number of small bubbles, and therefore the best 
plate efficiency, is obtained with the narrowest slot that 
can be used to give the required slot area per cap.'*'” 


Shape of Bubble Cap Slots 


The shape of the slot apparently has little effect upon 
the operation of a bubble column. Except at extremely 
low velocities, i.e., 4 ft. per sec. or less, the slot design 
does not affect the efficiency. In a series of experiments 
reported by Kallam,? a number of different slot shapes 
having identical areas were tested for bubble producing 
ability. The slots tested included circular, rectangular 
and triangular shapes, and the same submergence and 
vapor conditions were used for each. The results indi- 
cated that the shape of the slot or bubble producing ori- 
fice had no effect upon the size of bubbles. The im- 
portant requisite is that an individual slot should have 
an area as small as may practically be made. 

The bubble cap slot area required per plate is deter- 
mined by the desired vapor velocity through the slot and 
the maximum capacity of the column. With the column 
operating at maximum rate the slots should be wide open, 
but at lower rates of column through-put the liquid inside 
the bubble cap may not be depressed sufficiently to un- 
cover the full opening of the slot. For triangular and 
rectangular slots, the amount of slot opening required 
for any rate of vapor flow can be determined b equa- 
tions developed by Rogers and Thiele." 

Various ideas on proper bubble cap siot velocities have 
been advanced. Test results indicate that the efficiency 
of a column increases with the slot velocity until a point 
is reached where the flow of vapor forces the liquid off 
the plate. However, since this maximum velocity is 
much higher than any normal operating rate of flow, the 
slot velocity is limited only by the increase in pressure 
drop produced over the column and the characteristics of 
the liquid on the plate. In general, columns having the 
highest slot velocities are the most efficient. Allowable 
figures for these velocities are recommended by several 
authorities as follows: Badger and McCabe*—velocities 
of 10 ft. per sec. are good practice; Robinson’—the 
usual velocities are in the vicinity of 10 ft. per sec.: 
Beall'°—vapor velocity is not less than 15 ft. per sec. 

From this it may be concluded that the allowable slot 
velocity to be used in designing bubble caps varies from 
10 to 20 ft. per sec. and is limited by the pressure drop 
and liquid characteristics. 


Effect of Slot Velocity 


The etfect of slot velocity on bubble formation has been 
investigated by Kallam,? who observed that at low vapor 
rates actual bubbles are formed by the slot, but at high 
velocities the vapor discharge from the slots forms a 
vortex with a minimum of bubbling effect. But, as pre- 
viously stated, higher efficiencies are known to be ob- 
tained with the higher slot vapor velocities. Thus it 
appears that although high slot velocities yive a poor 
bubbling action, they more than compensate for this by 
producing a more dense array of droplets above the sur 
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iace of the liquid. A decrease in the effectiveness of 
stage one of the vapor-liquid contact is offset by the 
largely increased effectiveness of stage three. 

To prevent stratification of the liquid on a plate, and 
so that no liquid may flow across the plate without being 
agitated by and coming in contact with the vapor, slots 
in the bubble caps should be located as near the bottom 
of the liquid as possible. Slotted caps, as well as caps 
with serrated or notched lower edges, may be set directly 
on the bubble plate. Where caps are slotted, the lower 
edge of the slot should be as close as is commercially 
practical to the bottom edge of the cap. In operations 
where solids or viscous deposits may tend to clog the 
vapor slots, it is necessary that the bubble caps have 
serrated or notched edges and be supported so that the 
lower edge is a short distance above the top of the 
bubbie plate. 

The various shaped bubble caps have originated in an 
attempt to provide uniform distribution of bubble form- 
ing orifices over a plate and to prevent channeling of 
liquid or vapor during operation. Circular caps of from 
3 to 7 in. in diameter are easily manufactured and have 
given satisfactory results in commercial operation. An 
objection lodged against the circular caps, however, is 
that there is some tendency for the vapor to follow the 
line of least resistance to flow and so cause channeling 
through the liquid on the plate. The vapor flow may start 
between two adjacent caps and once started will tend to 
continue to flow only at this point. With circular caps, 
this will occur at the slots on the circumferences of two 
adjacent caps where the distances between them is the 
shortest. In an effort to avoid this, some designers have 
specified rectangular, triangular, hexagonal, or other 
shapes of caps. 

The distance between two adjacent bubble caps is de- 
termined by the vapor velocity, the depth of the liquid 
and the characteristics of the liquid. The caps should 
be near enough together so that the bubbles issuing from 
one come into violent contact. with the bubbles from 
another cap. This collision of the bubble stream should 
occur before the bubbles have assumed any appreciable 
vertical motion. In general practice, the spacing of the 
caps varies from 1 to 2 inches.® 


Vapor Risers or Chimneys 


The vapor is conducted through a bubble plate and 
delivered to the inside of the bubble caps by means of 
vapor risers. These are generally of circular section and 
may be integral with the bubble cap or separate from it. 
In the same manner that the required slot area in the 
bubble cap is determined, the area necessary for vapor 
risers may be calculated by the use of an allowable vapor 
velocity. In general practice this velocity varies between 
the same approximate limits as does the velocity of the 
vapor through the bubble cap slots, i.e., from 10 to 20 ft. 
per sec. Since a part of the total pressure drop in a 
column may be attributed to the loss due to constriction 
of vapor flow at the vapor risers, these risers should 
have as large an area as it is reasonably possible to 
obtain. The total riser area per plate should amount 
to 10 to 20 per cent of the column cross-sectional area.® 
In the stripping section of a column, 10 per cent of the 
total column area is satisfactory, but in the rectifying 
section the riser area should run from 15 to 20 per cent 
of the column area.® 

Although not entirely necessary, it is desirable that the 


height of the risers above the plate be equal to or 
slightly greater than the height of the weir or overflow 
pipe on the bubble plate. This will prevent liquids from 
running back down the vapor risers under conditions of 
normal operation. 


Depth and Flow of Liquid on Plate 


Although there is not perfect agreement among authori- 
ties on the effect of depth of liquid on the bubble plate, 
this nevertheless is generally named as an important 
factor in the efficiency of column operation. As has al- 
ready been stated, the longer the time of contact between 
the vapor and the liquid, the more readily will the equi- 
librium between the two be reached. And since the time 
that the liquid remains in the column may be lengthened 
by increasing the depth of the liquid on the plate, this 
implies that the greater the liquid depth, the longer is 
the time of contact and therefore the greater the efficiency 
toward establishing equilibrium conditions.* But, the 
statement has also been made that there is little advan- 
tage in allowing the bubbles to rise vertically through 
the liquid, and that therefore it is necessary to maintain 
the liquid level only a short distance above the top of 
the slots in the bubble caps.* 

It has been found that a deep submergence of the slot, 
which requires considerable pressure drop to produce 
the flow of vapor, is not conducive to bubble formation.’ 
With a low submergence, however, where but a low 
pressure drop produces flow, there is actual bubble forma- 
tion. It therefore appears that a low liquid depth on 
the plates has the advantages of low pressure drop and 
ability to produce actual bubbles. There is also an 
opinion that a low operating liquid level on the plate 
increases the column capacity and provides for greater 
flexibility and efficiency at low rates of through-put.® 

Apparently there is considerable variation in depths 
of liquid used in actual practice. One to 3 inches is recom- 
mended, although depths as great as 6 inches have been 
employed.® Particularly in columns operating under 
vacuum, where the pressure drop must be kept at a mini- 
mum, is it necessary to use lower submergences of the 
bubble cap slots. Columns operating under pressure are 
ordinarily not adversely effected by comparatively large 
pressure drops and in such columns a liquid level of 1 to 
2 inches above the top of the bubble cap slots may be 
used. 

It might be mentioned that it is not entirely necessary 
that the tops of the slots in the bubble caps be submerged 
by the static liquid level as established by the height of 
the overflow weir. It is only necessary that they be 
covered by the operating liquid level as determined by 
the weir crest. In most commercial operations, however, 
it seems logical that the static depth of the liquid on the 
plate should submerge the tops of the bubble cap slots. 
A submergence of approximately 4 inch or more is 
desirable to provide for variations occurring in the 
assembling of a bubble plate. 

An item of importance in the design of bubble plates 
is the manner in which the liquid flows on the plate. A 
winding path of flow, produced either by baffles or a 
judicious pattern of bubble cap location, or a combination 
of the two, is desirable. Relatively long, straight lanes 
between the bubble caps should be avoided because they 
promote channeling and surging of the liquid from one 
end of the lane to the other. 

The simplest and most common type of bubble plate 
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is arranged for the cross flow of liquid, i.e., the liquid 
enters on one side of the plate and flows across to the 
opposite side. For columns not too large in diameter, 
this design gives satisfactory results in operation. The 
cross flow plate has been used successfully in columns 
as large as 4 to 6 ft. in diameter. However, in columns 
larger than this, it is exceedingly difficult to distribute 
the liquid uniformly across the entire plate. The 
hydraulic gradient set up across the plate may cause an 
unequal submergence of the bubble cap slots, and so cause 
the vapor to flow through the caps where it is opposed 
by the least liquid head. The caps on the opposite side 
of the plate will not be in operation. The actual number 
of caps in operation, however, will be determined by the 
vapor rate and not the liquid load. Kallam,? in comment- 
ing on this feature, states that the efficiencies of large 
diameter bubble plates are materially reduced because of 
the inactive portion of the plates. To prevent this one- 
sided operation, small column diameters and means for 
securing uniform slot submergences are recommended. 

The design of large diameter bubble columns requires 
careful consideration of the means for distributing the 
liquid over the plate. Some of the schemes applied to 
secure the desired results are radial flow of liquid on the 
plate and an arrangement in which some of the features 
of both radial flow and cross flow are combined. In the 
radial flow column the down pipes are arranged to 
deliver the liquid to the center of the plate. The liquid 
then flows radially on the plate to a number of overflow 
weirs equally spaced about the outer edge. On plates 
where a combination of cross and radial flow is 
attempted, a number of down pipes are used to deliver 
the liquid at various points on the plate. Then by proper 
placing of the overflow weirs, a fairly uniform distribu- 
tion of liquid is obtained through its relatively short 
travel across the plate. This design tends to overcome 
the difficulty of unequal slot submergences due to the 
hydraulic gradient. In addition to the above, several 
other plate designs have been developed in which the 
liquid is directed around the tray by means of baffling. 
These latter designs are not in general use, however, 
since the detailed construction increases column loss 
considerably. 


Weirs and Down Pipes 


The depth of the liquid on a bubble plate is maintained 
by a weir. Over this the liquid flows into a down spout 
which in turn delivers it to the plate below. The variable 
factor for the weir is its length and for the down spout 
its area. More often than not, the upper end of the 
down spout functions as the weir, thus linking together 
the length of the weir and the area of the down spout 
in the consideration of their design. A variation in 
either can affect the capacity of the column, but which 
of the two factors is of greatest importance is a point 
upon which authorities are not in agreement. 

Where the down spout projects above the bubble plate, 
the upper edge forms a weir and the weir length is the 
perimeter of the down spout. The cross section of the 
down spout may be circular, rectangular, or oval in 
shape. Another frequent design consists of partitioning 
off a portion of the bubble plate to form a reservoir or 
pocket having the shape of a segment of a circle. The 
down spouts are then connected into the pocket or by 
proper construction a down spout of the same shape as 
the pocket may be used. In either case the weir is then 


formed by the straight edge of the partition. A retine- 
ment in the straight weir is obtained by serrating the 
edge with V-notches, which presumably give a better 
liquid distribution and a more uniform flow of liquid. 

The perimeter of the down spout, or the weir length, 
is considered more important than the cross-sectional 
area by Walker, Lewis and McAdams, and for this rea- 
son rectangular and oval shapes are given preference.° 
Carey states that weirs should be designed to remove the 
overflow liquid with low head.5 Since the depth of the 
liquid has an effect on the plate efficiency, weirs should 
be designed to maintain as nearly as possible a constant 
level on the bubble plate. The longer the weir used, the 
less will be the variation in liquid depth due to the normal 
fluctuation occurring in column operation. Beall recom- 
mends an arbitrary value of § in. as the maximum allow- 
able variation in liquid depth.’® 

The head required above a weir to produce a certain 
rate of flow may be determined by application of the 
commonly used empirical weir formulas. Empirical data 
on flow over weirs have been obtained under steady con- 
ditions, while in a bubble column violent liquid agitation, 
splashing over the weir, and frothing of the liquid occur. 
However, a close approximation may be obtained by means 
of the Francis formula® for rectangular weirs, the Gour- 
ley formula® for circular weirs, and the general expres- 
sion for sharp-edged V-notched weirs.'? 


Effect of Down Spout Area 


The effect of down spout cross-sectional area on 
column capacity has been given careful study by Kallam.* 
After an investigation of various shapes of down spouts, 
all of which had equal weir lengths or peripheries, a 
definite conclusion was reached to the effect that the 
area of the down spout is of greater importance than 
the perimeter in determining column capacity. This 
statement was modified by the suggestion that the down 
spout design and location must be such that the full area 
of the spout is available for unobstructed flow. The 
results obtained by Kallam indicate that a circular down 
spout and weir have the lowest capacity, while a down 
spout having a cross section in the form of a segment 
of a circle with a straight overflow weir has the greatest 
capacity. As the area included in the segmental section 
was considerably greater than that of the circle, and the 
weir length the same in both cases, the effect of down 
spout area on column capacity is readily seen. 

This same study of down spouts also established the 
fact that there are certain minimum spout dimensions 
that must be observed in order to assure free flow of 
liquid over the weir. These, of course, will vary with 
the height of the liquid above the weir, but for most pur- 
poses the recommended minimum widths are 2 inches 
for down spouts in which the liquid overflows from all 
sides, and 1.75 inches for down spouts in which the 
liquid overflows from one side only. Another method 
of determining the width of a down spout is suggested 
in the arbitrary statement that the width should be 
approximately three times the height of the liquid over 
the weir.® 

The liquid sealing of a down spout to prevent the 
short-circuiting of vapor through it is obtained by 
extending the lower end of the spout below the liquid 
level on the plate upon which it discharges. A U-bend 
in the lower end of the spout may also be used as a seal. 
Another means of sealing the spout is to provide seal 


496 VOL. 44 ¢ CHEMICAL & METALLURGICAL ENGINEERING ¢ No. 9 
SEPTEMBER 1937 


be 
rie 
j 
wy 
f 
- 
3 
ry 
~ 
« 
4 
~~ 
+. 
4 
° 
‘ 
4 
3 


— 


pots or pockets of the required depth on the plate below. 
When this is done the perimeter or upper edge of the 
seal pockets may be used as a distributing weir to aid 
in delivering the liquid uniformly over the plate. 


Pressure Drop 


In columns operating under high pressures, any pres- 
sure drop over the column is generally of small impor- 
tance. However, in columns operating at approximately 
atmospheric pressure or under vacuum, it is necessary 
to guard against extreme pressure drops through the 
bubble plates. The resistance to the flow of vapor 
through a plate is determined by the head of liquid 
above the bubble cap slots, the velocity of the vapor, 
friction loss through the vapor risers, bubble caps and 
slots and the loss due to the sudden contraction of area 
at the vapor risers.’ 5 ® 

The liquid head above the cap slots is the distance 
from the operating liquid level to the center of pressure 
of the submerged bubble cap slot opening and may readily 
be established from the plate design. For the balance of 
the resistance to vapor flow, Robinson' explains that the 
friction of vapor through orifices at velocities of less 
than 100 ft. per second is small; thence for vapor flow 
at velocities of but 10 to 20 ft. per second this loss may 
he considered negligible. This leaves a velocity head 
only, which may be obtained by the expression: 
h=c v°/2g, where h is friction loss in head of vapor, ft. ; 
v is velocity of vapor, ft. per sec.; g is acceleration due 
to gravity, or 32.2 ft. per sec.*; and c is a factor having a 
value of from 2.0 to 2.8. 

The head required to produce flow through the vapor 
passages of a bubble plate, which includes the vapor 
risers, bubble caps and bubble cap slots, may also 
be approximated by the following expression:* 
h=u?/2g c*, where h is head loss in feet of vapor; m is 
velocity in feet per second; g is gravity in ft. per sec.*; 
and ¢ is a coefficient having a value ranging between 0.30 
and 0.60. The coefficients c in the above expressions 
must be determined experimentally for a particular plate 
design and operating condition. 

The total loss in head occurring for vapor flow through 
a bubble plate may now be expressed as the sum of the 
head of liquid on the plate and the velocity head h due to 
vapor flow through the plate. 

The distance between bubble plates and the vapor 
velocity in a bubble column are the two most important 
considerations in securing high fractionating efficiency 
with minimum entrainment of liquid. The distance re- 
quired between plates is given as being dependent upon the 
depth of liquid on the plates and the pressure drop or 
resistance to vapor flow set up by the bubble plate, also 
the velocity of the vapor and the design of the bubble 
caps and bubble plate.’ 

Robinson gives 6 in. as the minimum distance for the 
free space above the surface of the liquid to the plate 
above. This minimum figure should be used for ordinary 
vapor velocities only. A minimum spacing of 1 ft. has 
heen recommended for general use if entrainment is to 
he prevented.» Walker, Lewis and McAdams’® also sug- 
vest a distance of at least 6 in. between plates to allow 
ior spattering and splashing. At any plate in a column, 
the pressure below the plate is greater than the pressure 
ibove it. This difference in pressure backs up the liquid 
into the down spout, so in any event the space between 
plates must be great enough to take care of this liquid 


head. A high pressure drop through a bubble plate may 
require an increase in plate spacing. 

In practice, plate spacings in commercial columns are 
found to range from 6 to 36 in. For fractionating columns 
handling alcohol, whiskey, acetone and similar solvents, 
plate spaces of 6 to 9 in. give satisfactory results. In 
petroleum work it is customary to use spacings which in 
general range from 24 to 30 in. 

In the final analysis, any determination of proper plate 
spacing requires (1) allowance for the depth of liquid 
on the plates, (2) sufficient free space above the liquid to 
allow vapor disengagement with entrainment, and (3) a 
sufficient distance to accommodate the pressure drop from 
plate to plate and maintain a liquid seal in the down 
spouts. 


Conservation of Heat 


The loss of heat from a bubble column should be 
avoided as much as possible. A column operates with 
greatest efficiency when the amount of reflux is constant 
and at a maximum throughout the entire length of the 
column. Insulating a column against heat loss prevents 
intermediate condensation and also requires that the 
total reflux for the column be supplied at the top. 

Various forms of insulation are used with success 
on bubble plate columns. The more common forms of 
magnesia block insulation, mineral wool blanket insula- 
tion and plastic insulation are all used, depending upon 
the distillation temperature. 

The materials used in the construction of bubble plate 
columns are varied, and in the limited space available 
here it will be possible only to mention a few of those 
that are most common. For alcohol, acetone and acetic 
acid solutions, copper columns with copper bubble caps 
and plates are generally used. In petroleum work, most 
column shells are of steel plate, but the bubble caps and 
plates are made of either cast iron or steel. To combat 
corrosion in petroleum columns various types of linings 
are often used ranging from special alloy sheets to 
especially prepared cements or concretes. Complete bubble 
columns of special alloys are frequently made to meet 
certain corrosive conditions. 

The material contained in this article is by no means 
intended to cover the entire field of column design. It 
has been presented, however, in the belief that the 
operation of many present day columns can be improved 
by the application of information already at hand. 
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World Chemical Engineering 


TRANSACTIONS OF THE CHEMICAL ENGI 
NEERING CONGRESS OF THE WORLD 
Power Conrerence. Edited by G. H. 
Ford. Published by Percy Lund, 
Humphries & Co., Ltd., 12 Bedford 
Square, London W.C.1. Five vol- 
umes. Price £12 per set, carrying 
charge extra. 


THE FIRST International Chemical 
Engineering Congress has been widely 
hailed as an important milestone in our 
professional progress. It brought to- 
gether for the first time in general con- 
ference the modern chemical engineering 
thinking from all parts of the world. 
Hence it is both appropriate and fortu- 
nate that its contributions have now 
been made permanent in the five vol- 
umes of the Transactions, reviews of 
which follow on this page. 

In the Transactions the Congress 
papers retain their original order and 
group classification, and each group is 
followed by an account of the pertain- 
ing discussion from the floor. Of the 
121 papers included, 102 are in English 
text, 15 are in German, and 4 are in 
French. The volumes are well-bound 
in buckram and are lettered in gold. 


Votume I. Foreword; meetings re- 
ports; attendance lists; ferrous metals 
in chemical plant construction; refrac- 
tories, rubber and other materials in 
chemical plant construction. 525 
pages. 

Reviewed by James A. Lee 


THIS VOLUME gives a picture of re 
cent world developments in materials 
for the construction of chemical equip- 
ment. The past few years have shown 
greater progress in the improvement of 
existing materials and the introduction 
of new products than any other period 
in history. And although there is an 
active world wide interest in these ma 
terials they may be in use in the country 
in which they originate for several years 
before their existence becomes known in 
other countries. The chemical engineer 
in the United States can well afford to 
read what his colleagues elsewhere are 
using to resist corrosion, heat and 
abrasion. 


Practically the entire field of ma- 
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terials ot construction is discussed. Fer- 
rous and non-ferrous metals, refrac- 
tories, rubber, plastics and a long list of 
other commercial materials come in for 
their share of treatment. In addition 
several papers cover related subjects: 
(1) forgings for the handling of fluids 
at high temperatures and pressures; (2) 
apparatus for the study of heat-insulat- 
ing materials for use at low and high 
temperatures; (3) chemical engineer- 
ing problems in relation to the coarser 
textile fibers—jute, cosi and sisal; and 
(4) experiments in the testing of and 
the effect of reducing gases on grog 
bricks for dart furnaces. 


Votume II. Separation; size reduction, 
grading and mixing; electrolysis and 
electrical applications. 664 pages. 


Reviewed by 7. R. Olive 


BY FAR the greater part of the ma- 
terial in this volume is concerned with 
separation, but even in so seemingly nar- 
row a grouping not all the papers deal 
strictly with this unit operation. More 
than half are discussions of industrial 
processes wherein separation plays a 
leading part. Recovery of benzol in city 
gas manufacture, separation of CO and 
sulphur compounds from gas, constitute 
one group, while papers on petroleum 
refining constitute another dealing with 
fractionation of heavy oils, cracking and 
solvent extraction. A miscellaneous 
group deals with the production of abso- 
lute alcohol, road tar and hydrogen from 
methane. 

Among the several papers treating 
separation as such are those on rectifi- 
cation and distillation, distillation calcu- 
lations and crystallization, air and spray 
drying and evaporator design. 

The remainder of the volume is less 
homogeneous in its classification. Three 
papers comprising the industrial group 
deal with power and its electrochemical 
uses. Four more attack the diverse 
subjects of electrical feed water treat- 
ment, electrical pasteurization, anodic 
oxidation of aluminum, and electrolytic 
removal of iron from aluminum solu- 
tions. One paper discusses new German 
methods for utilizing low-grade fuels, 
while still another, which better had 
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been grouped with the construction ma- 
terials papers, goes into the metallurgy 
of arc-deposited low carbon steel weld 
metal. 


VotumE III. Destructive distillation ; 
treatment and disposal of effluents and 
waste materials; lubrication; high- 
pressure reactions and high vacua; 
heat exchange. 797 pages. 


Reviewed by R. L. Taylor 


DEVELOPMENTS in the gas industry 
are discussed in the first thirteen papers 
in this volume. A worthy American 
contribution is the paper by Fieldner 
and Davis which describes fully the 
A.G.A. methods for testing the carbo- 
nization properties of coals. Gas manu- 
facturing practice in several foreign 
countries is discussed, and in Japan and 
Germany the interest appears to be in 
the low-temperature carbonization in- 
dustry. The possibilities of producing 
cheap gas by underground gasification of 
virgin coals are discussed in a Russian 
paper. 

The social, legal and technical aspects 
of problems of waste disposal in the 
United States and Great Britain are dis- 
cussed in a second section of this volume. 
Then follow papers on the phenol process 
and liquid propane dewaxing process for 
the refining of lubricating oils. The possi- 
bilities of further development of solvent 
extraction ‘refining and fractional pre- 
cipitation are discussed. 

High pressure reactions are becoming 
of increasing importance in organic syn- 
thesis. A section appearing under this 
heading considers the questions of spe- 
cial plant and equipment design and 
discusses hydrogenation and methanol 
synthesis from both the theoretical and 
operating points of view. High vacuum 
technology is presented principally from 
the standpoint of the various mechanical 
and physical means for securing the de- 
sired vacuum conditions. The much 
studied subject of heat economy in evap- 
oration processes has been brought to 
the fore again in the section on heat 


exchange. This section also includes 
several good survey papers on heat 
transmission. 


Votume IV. Education and training; 
statistics; administration; safety and 
welfare; trend of development; gen- 
eral aspects. 751 pages. Votumr V. 
Index. 163 pages. 


Reviewed by S. D. Kirkpatrick 


AS THE London conference proceeded 
from the specific problems of industry 
and its technology to the more gen- 
eral aspects of chemical engineering, it 
is appropriate that Volume IV should 
be concerned with the broader interests 
of the profession—with managerial 
rather than purely technical problems. 
Basic to all of this is chemical engineer- 
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ing education which is presented in 
seven intensely interesting papers. Five 
of these contrast general principles and 
practices in Austria, Germany, England, 
Japan and the United States, while two 
are concerned with specific educational 
programs in the gas and petroleum in- 
dustries. Able discussion by such men 
as Garland and Drane of England, 
Gillett of Belgium, Mueller of Belgium, 
Eucken of Germany, Goodwin of Canada 
and Brown, Dodge and Morgan of the 
United States adds greatly to the value 
of this section. 

Safety and welfare of employees is 
assuredly a matter of deep concern to 
chemical engineers as evidenced by fine 
papers from Germany and England. 
Economic analysis of cost in process 
control (W. P. Fiske), of the influence 
of plant location (J. L. Warner) and 
the philosophy of formulating chemical 
engineering projects (Crosby Field) are 
worthwhile American contributions to 
chemical engineering economics. 

One of the most difficult of all sec- 
tions to handle was that on “Trends 
of Development” which was ably sum- 
marized by the general reporter, Prof. 
H. W. Cremer. These thirteen papers 
have little or nothing in common yet are 
certain to prove valuable reference 
sources for specific information on in- 
dustrial trends. An equal number of 
papers fall into the concluding section on 
“General Aspects.” Of broadest interest 
here are the discussions of the organiza- 
tion of research—with vivid contrasts of 
English, American, Russian and Jap- 
anese philosophy and practice. 

The reference value of this set of 
books is greatly enhanced by the good 
job of indexing which occupies the en- 
tire 163 pages of the last volume. It 
includes a very complete listing of both 
subjects and authors. 

This reviewer, who had the rare privi- 
lege of attending these sessions and list- 
ening to the original presentation of 
most of these papers, reaches this con- 
clusion: Here in four volumes (and an 
index) is an almost complete and up-to- 
date library of chemical engineering. 
Anyone who studies and thoroughly 
comprehends all that is presented in the 
thousands of pages would have a very 
liberal education for our profession. And 
any chemical engineer who will take the 
time to familiarize himself with the 
contents of these books will be amply 
repaid for his effort because he is cer- 
tain to find them extremely useful 
sources of both information and inspira- 
tion. 


GERMAN HANDBOOK 


KURZGEFASSTES HANDBUCH ALLER LE- 
GEIRUNGEN. By Ernst Jaenecke. Ver- 
lag Otto Spamer, Leipzig, Germany. 
493 pages. Price 55 RM (bound). 


Reviewed by A. P. Hartlapp 


THIS condensed handbook presents the 
first systematic grouping of all alloys, 
whether of two metals or more. The 
author has successfully grouped the 
binary, ternary, and the more com- 
plicated quaternary alloys. Character- 
istics, physical and chemical properties, 
formation, and uses of each group are 
adequately presented. The text is am- 
plified by calculations, curves, and 
manifold essential data. 

The present volume is valuable not 
only for the thoroughness of its treat- 
ment, but also for the completeness of 
the bibliography listed with each alloy 


group. 


THERMODYNAMICS 


ENGINEERING THERMODYNAMICS. By 
Newton C. Ebaugh. Published by D. 
Van Nostrand Co., Inc., New York 
City. 208 pages. Price, $2.85. 


Reviewed by M. E. Clark 
DESIGNED PRIMARILY as a col- 


lege textbook, this work contains a very 
thorough yet concise treatment of the 
elements of thermodynamics as applied 
to engineering. In the first eight chap- 
ters encompassing only 106 pages the 
author sets forth the fundamental con- 
ceptions involved in mechanical, inter- 
nal, and heat energy with a minimum 
of elaboration and unimportant detail. 
Included are definitions of terms, state- 
ments of laws, derivations of the process 
formulas for perfect gases and their ap- 
plication to theoretical and actual cycles, 
discussions of the properties of vapors 
and gas mixtures, and a brief treatment 
of air conditioning. 

The last five chapters show the appli- 
cation of the principles of thermody- 
namics to flow of fluids, vapor power 
prime movers, internal combustion en- 
gines, gas compression, and refrigeration 
cycles. 

A generous supply of graphs, dia- 
grams, equations and tables serves to 
break the monotony of solid type, and 
bold face and italics are used quite effec- 
tively to accentuate the more important 
statements. A number of problems are 
provided at the end of every chapter and 
the answers are given in the appendix. 
The appendix also contains condensed 
steam tables of Keenan and Keyes, as 
well as a psychrometric chart for air con- 
ditioning and a Mollier chart for am- 
monia. In a pocket on the inside of the 
back cover is a large Mollier chart 
(24x36 in.) on which are plotted steam 
pressures up to 5,500 lb. per sq.in. abso- 
lute and steam temperatures up to 1,200 
deg. F. 

Because this book offers a surprising 
wealth of material in a small space and 
because it contains so many excellent 
charts and graphs, it is recommended as 
a valuable addition to any engineer's 
reference shelf. 


CHEMISTRY’S TRUE ROLE 


MAN IN A CHEMICAL Worvp. By A. 
Cressy Morrison. Published by Charles 
Scribner’s Sons, New York City. 292 
pages. Price, $3. 


Reviewed by R. L. Taylor 


CHEMICAL INDUSTRY has for the 
past 20 years been popularly presented 
to the American people in one of two 
lights. Either it has been eloquently de- 
scribed as a wonder industry capabk 
of working all manner of magical 
changes upon the things we grow or dig 
out of the ground, or it has been decried 
as a destroyer of life and property, a 
ravager of streams and countrysides. 

In this book which was written in con 
nection with the American Chemical In 
dustries Tercentenary, Mr. Morrison has 
succeeded in presenting what most men 
closely connected with the industry will 
consider a remarkably true picture of its 
role in modern, everyday American liv- 
ing. He has made a laudable effort to 
get away from the usual recounting of 
synthetic miracles. The reader will find 
offered in simple and straightforward 
style a highly informative story of how 
chemistry contributes to the modern 
American forms of such of life’s necessi- 
ties as food, clothing, shelter, medicine, 
transportation, communication, social se- 
curity, and as well those little luxuries 
that make up the “more abundant life.” 
Practically the entire book treats of the 
present. There is little historical matter 
included, and all crystal gazing is con- 
fined to a single chapter at the end. 

In the opinion of this reviewer, the 
thing which distinguishes the book is its 
wealth of good, practical information, 
with the propaganda reduced to a mini- 
mum. For this reason, and because it is 
a sample of decidedly better-than-aver- 
age narrative, chemical engineers as well 
as their non-technical friends will find it 
worthwhile extra-curricular reading. 


THIRTY-SEVEN BILLIONS 


Tue NATIONAL DEBT AND GOVERNMEN1 
Crepit. Factual findings by Paul W. 
Stewart and Rufus S. Tucker, assisted 
by Carolyn Stetson. Published by 
Twentieth Century Fund, Inc., New 
York City. 171 pages. Price, $1.75. 


Reviewed by S. D. Kirkpatrick 


HAS THE unprecedented government 
debt already undermined government 
credit? Will further increases in debt 
seriously threaten the confidence of 
American investors? These are ques- 
tions that this book answers, factually 
and authoritatively. And on such facts, 
the non-partisan Committee on Govern- 
ment Credit of the Twentieth Century 
Fund has laid out a definite program of 
action based on the urgent necessity for 


VOL. 44 ¢ CHEMICAL & METALLURGICAL ENGINEERING «¢ No. 9 499 


SEPTEMBER 1937 


» 
ve 
2 
| 
1 
’ 
y 
| 
so 8 
4 
1 
1 
4 
: 
) 
rt 


reduction of this unprecedented debt. 

Self interest of every American citizen 
urges the reading of this book in order 
to learn more of the problems we must 
face as a nation during the next decade. 
With the debt of the Federal Govern- 
ment almost $37,000,000,000—the highest 
in our history, in fact exceeding that of 
any other nation in the world—we may 
well concern ourselves with what is 
going to happen if it continues to mount 


much higher. This book is a calm, dis- 
passionate discussion, supplemented by a 
remarkable set of charts which convey 
their story quickly and convincingly. 
Chemists and engineers familiar with the 
work of Dr. Stewart while with the De- 
partment of Commerce and later in 
process industries, will appreciate the 
thoroughness and authority with which 
this fact-finding study has been com- 
pleted. 


GOVERNMENT PUBLICATIONS 


Documents are available at prices indicated from Superintendent of Docu- 
ments, Government Printing Office, Washington, D. C. Send cash or money 
order; stamps and personal checks not accepted. When no price is indicated 
pamphlet is free and should be ordered from bureau responsible for its issue. 


Recent Advances in the Vacuum Fumigation 
of Cereal Products With Certain Fumigants, 
by R. T. Cotton and others. Bureau of En- 
tomology and Plant Quarantine, E-405; mimeo- 
graphed. 

Recommendations for the Control of Insects 
Attacking Certain Vegetables, Small Fruits, 
and Tobacco, by W. H. White. Bureau ot 
Entomology and Plant Quarantine, E-376 
(Revised): mimeographed. 

Soy Bean Culture and Varieties, by W. J. 
Morse. Department of Agriculture Farmers’ 
Bulletin 1520, 1937 Reprint; 5 cents. 

The Comparative Moisture-Absorbing and 
Moisture-Retaining Capacities of Peat and 
Soil Mixtures, by I. C. Feustel and H. G 
Byers. Department of Agriculture Technica! 
Bulletin 532; 5 cents. 

The Commercial Classification of American 
Cotton, by Arthur W. Palmer. Department 
of Agriculture, Department Circular 278; 
10 cents. Refers to standards for grade, 
color, and staple. 

Forest Trees and Forest Regions of the 
United States, by Wilbur R. Mattoon. De 
partment of Agriculture Miscellaneous Pub- 
lication 217; 15 cents. 

Comparison of Various Chemical Quick 
Tests on Different Scils, by M. S. Anderson 
and W. M. Noble. Department of Agri- 
culture Miscellaneous Publication 259; 5 
cents. 

Census of Clay Products (Including Pot 
tery) and Non-clay Kefractories, 1935 and 
1936. Bureau of the Census; mimeographed. 

List of Publications of the Department of 
Commerce, July 1, 1937, Edition. Depart- 
ment of Commerce unnumbered document 

Trading Under the Laws of Venesuela, by 
Henry P. Crawford. Bureau of Foreign and 
Domestic Commerce, Trade Promotion Series 
170; 15 cents. 

Sand-Lime Brick. Wureau of Standards 
Simplified Practice Recommendation R38-37; 
5 cents. 

Sources of Current Trade Statistics. Bu 
reau of Foreign and Domestic Commerce, 
Market Research Series No. 13; 25 cents. 

Animal and Vegetable Fats and Oils. Bu- 
reau of the Census unnumbered document; 
5 cents. Production, consumption, imports, 
exports and stocks, quarterly for calendar 
years 1932 to 1936; 5 cents. 

Fats, Oils, and Oleaginous Raw Materials 

Production, Prices, Trade, Disappearancs 
im the United States 1912-35 and Available 
Vata jor karlier Years, by Anne lewees 
Department of Agriculture Statistical Bul 
letin 59; 10 cents. 


Federal Specifications. New or revised 
specifications of the Federal Specifications 
Board on: Soap and soap-products, general 
specifications (methods for sampling and test 


ings, P-S-536; Paint, outside, ready-mixed, 
medium chrome yellow, TT-P-53; Paints, Oi), 
interior, egushell-flat-finish, ready-mixed and 
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semi-paste, light-tints and white, TT-P-51a; 
Volumetric apparatus, glass, DD-V-581; 5 
cents each. 

Evaluation of the Industrial Hygiene Prob- 
lems of a State, by J. J. Bloomfield and 
Mary F. Peyton. Public Health Service 
Bulletin 236; i5 cents. 

American Delegations to International Con- 
ferences, Congresses and Expositions and 
American Representation on International 
Institutions and Commissions With Relevant 
Data, Fiscal Year Ended June 30, 1936. De- 
partment of State, Conference Series No. 30, 
Publication 1014; 20 cents. 

International Traffic in Arms. Department 
of State Publication No. 1023, Fourth 
Edition; 10 cents. Laws and _ regulations 
administered by the Secretary of State govern- 
ing the international trafic in arms, am- 
munition, and implements of war and other 
munitions of war. 

Technologic Trends and National Policy, 
Including the Social Implications of New 
Inventions. Report of the Subcommittee on 
Technology to the National Resources Com- 
mittee; $1.00. 

Wool Prices. Tariff Commission Report 
No. 120, Second Series; 10 cents. Includes 
a comprehensive glossary of wool terms. 

Computed Duties and Equivalent ad Val- 
orem Rates on Imports Into the United 
States from Principal Countries, Calendar 
Years 1929, 1931, and 1935. Tariff Com- 
mission, W.P.A. Statistical Project 265-31- 
7000; mimeographed. 

Sodium Sulphate. Tariff Commission, ad- 
vance preliminary edition, mimeographed. A 
survey of the U. S. production, consumption, 
and toreign trade with particular reference 
to factors essential to tariff consideration. 

Geolegic Factors in the interpretation o/ 
Fluorspar Reserves in the Illinois Kentucky 
Field, by L. W. Currier. U. S. Geological 
Survey Bulletin 886-B; 5 cents. 

Temperature of Water Available for In- 
dustrial Use in the United States, by W. D. 
Collins. U. S. Geological Survey Bulletin 
520-F, 1937 reprint; 10 cents. 

The Composition of the River and Lake 
Waters of the United States, by F. W. 
Clarke. U. S. Geological Survey Professional 
Paper 135, 1937 reprint; 50 cents. 

The Industrial Utility of Public Water 
in the United States, 1932. U.S 

Geological Survey Water-Supply Paper 658, 
1937 reprint; 15 cents. 

Methods of Locating Salt-Water Leaks in 
Water Wells, by Penn Livingston and Walter 
Lynch. U. 5. Geological Survey Water- 
Supply Paper 796-A; 10 cents. 

Effect of the Sise of the Manhole on 
Natural Ventilation, by G. W. Jones and 
others. Bureau of Mines Report of In- 
vestigations 3343; mimeographed. Part 2 of 
1 series on ventilation of manholes. 

Low-Temperature Distillation Tests of Suob- 
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bitumincus Coal From the Denver Reaion 
Coal Field, Colorado, by W. H. Ode anid 
W. A. Selvig. Bureau of Mines Report of 
Investigations 3342; mimeographed. 

Cooperative Fuel Research Mctor-Gasoline 
Survey, Winter 1936-37, by E. C. Lane. Bu 
reau of Mines Report of Investigation 3348; 
mimeographed. 

Bureau of Mines Apparatus for Demon- 
strating Electrical Ignition of Mine Gas, by 
E. J. Gleim. Bureau of Mines Information 
Circular 6944; mimeographed. 


Mining and Milling Methods at the Pilgrim 
Mine, Chloride, Ariz., by Earl F. Hastings. 
Bureau of Mines Information Circular 6945; 
mimeographed. 


A Preliminary Report of the Survey of 
Crude Oil in "Stovene 1936-37. Bureau ot 
Mines, Supplement to Monthly Petroleum 
Statement 159; mimeographed. 


Mineral Producticn Statistics for 1936. Pre- 
liminary mimeographed statements on the 
various minerals, most of which are now 
available from the Bureau of Mines. These 
will be included in the 1937 Minerals Year 
book to be issued shortly. 


Control of Chromic Acid Mists From Plating 
Tanks, by Edward C. Riley and I, H. Gold 
man. Public Health Service Reprint No. 
1801; 5 cents. 

Some Aspects of Blanket Coverage of Occu- 
pational Diseases in the United States. Public 
Health Service Reprint No. 1809; 5 cents. 

A Study of Chronic Mercurialism in the 
Hatters’ Fur-Cutting Industry, by Paul <A. 
Neal and others. Public Health Service Bulle- 
tin No. 234; 15 cents. 

Program for Prevention and Compensation 
of Silicosis. Bureau of Labor Statistics 
Serial R. 545. 

Ground-Water Supplies. Public Health 
Service, Supplement No. 124 to the Public 
Health Reports; 5 cents. Progress report of 
the committee on ground-water supplies con 
ference of state sanitary engineers, 1936. 


Quantity of Wood Treated and Preserva 
tives Used in the United States in 1936, by 
R. K. Helphenstine, Jr. Forest Service un 
numbered pamphlet. 


Production and Agricultural Use of Sodium 
Nitrate, by Albert R. Merz and C. C. 
Fletcher. Department of Agriculture Circulat 
436; 5 cents. 

Agricultural Statistics, 1937. Department of 
Agriculture unnumbered book; 50 cents. Sta 
tistical supplement to the Yearbook of Agri 
culture. 

First Annual Report on Tobacco Statistics 
With Basic Data). Department of Agricul 
ture Statistical Bulletin 58; 15 cents. 


1 History of Agricultural Experimentation 
and Research in the United States, 1607-' 
1925, by Alfred Charles True. Department of 
Miscellaneous Publication 251; 25 
cents. 

The Rubber Industries, Census of Manufac 
tures, 1935. Bureau of the Census unnum- 
bered pamphlet; 5 cents. 


A Guide to the Literature on Rubber. 
Bureau of Standards Letter Circular 501: 
mimeographed. 

Recovery of Potash From Tailing of a Por 
phyry Copper Property, by G. L. Oldright 
and others. Bureau of Mines Report of In 
vestigations 3349; mimeographed. 


The National Bureau of Standards and the 
Establishment of Hard Refined Dextrose and 
Levulose Industries, by Frederick Bates. 
Bureau of Standards Letter Circular 500; 
mimeographed. 

Consumption of. Pulpwood and Production 
of Wood Pulp. Census of Forest Products, 
1936, Bureau of the Census; mimeographed. 


A Digest of Trade Hints for Paint and 
Varnish Merchants. Monthly publication of 
the Bureau of Foreign and Domestic Com- 
merce in cooperation with National Paint, 
Varnish and Lacquer Association; subscrip 
tion 50 cents per year. 


The Exchange Situation in Latin America 
Bureau of Foreign and Domestic Commerce. 
Finance Division Special Circular 423; mimeo 
graphed. 

World Economic Review, 1936—VPart 1. 
United States. Bureau of Foreign and Do 
mestic Commerce unnumbered document; 15 
cents. 

Leather Footwear; World Production and 
International Trade, by J. G. Schnitzer. 
Bureau of Foreign and Domestic Commerce 
Trade Promotion Series 168; 20 cents. 
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Science and Politics 


lo the Editor of Chem. & Met.: 


Sir:—In your August editorial en- 
titled “Science vs. Politics” you mention 
Technocracy as of “short-lived popular- 
ity,” and you also state,“ .. . they 
hold forth empty promises, just as 
dangerous and as futile as the false 
premises of Technocracy.” 

It is very interesting to have Chem. & 
Met. admit after five years that the 
human beings on the North American 
continent are intensely interested in the 
relation of science to the conduct of 
human affairs. 

Technocracy, Inc., concurs in the 
doubts expressed in your editorial, that 
there is no probability that any political 
government on this continent has the 
intelligence, vision, forthrightness, or 
structural facility to accomplish the di- 
rection and control of the technological 
application of physical science to the 
means whereby we live on the North 
American continent. 

If you would investigate, you would 
find that the people of North America, 
especially in the United States and 
Canada, have in a considerable number 
examined the relation of science and 
politics much beyond the limitations set 
down in your editorial. 

Howarp Scorr 
Director-in-Chief, Technocracy, Inc. 
New York City 


To the Editor of Chem. & Met.: 


Sir:—Your August issue seems to 
have gone into political economy in the 
belief that it is more important to the 
world than chemical engineering. Your 
editorial “Science and Politics” cites the 
fact that five years ago Technocracy 
“found itself in the limelight” but you 
assume that it “held forth futile prom- 
ises.” Technology did not have “false 
premises” or any other premises, except 
that as a fact-finding enterprise it 
demonstrated fully that modern ma- 
chinery and methods eliminated the 
necessity for so many to be employed so 
long to produce our needed goods and 
products. It did not have the answer 
and that is the reason for its decline in 
public interest. 

‘Technological Trends and National 


Policy,” reported by the National Re- 
sources Council realized the influence of 
invention on the elimination of the need 
for labor, but neither did it have the 
answer. 

Your “editorial viewpoint” inclines 
politically in its reference to the article 
on page 418 by Prof. Theodore J. Kreps 
of Leland Stanford who was a delegate 
to the International Labor Conference 
at Geneva and advises a forty-hour week 
for the chemical industry. This is 
proper, but why limit it to this one in- 
dustry? Would not such an act give an 
even greater tendency for many to seek 
this as a superior and more pleasant in- 
dustry to work in with the result that 
the pressure for jobs would be even 
greater. 

The present writer has long realized 
that the answer to the new labor situa- 
tion is to have universal, compulsory 
limitation of the working time for 
wages. 

As far back as the Hoover adminis- 
tration, this writer printed an article 
showing that two years before that, the 
Geneva Labor Conference closed with 
the statement that “owing to the non- 
concurring of a great American nation, 
an international labor treaty could not 
be realized.” 

Unless other highly mechanized na- 
tions join in an international treaty we 
cannot compete in the world markets. 
Without equality of prices we cannot 
export. As “This constitution and 
treaties made thereunder are the su- 
preme law of the land” and the courts 
are specifically forbidden by the con- 
stitution to question treaties regularly 
made, it is evident that this is the only 
legal method of providing that “No per- 
son shall work for wages more than 
forty hours per week.” This is the 
only practical method of solving the labor 
problem of the whole world. We must 
share the work. 

Why limit the forty-hour week to the 
chemical industry? Only a universal, 
uniform week will solve the problem 
of “overproduction,” which means a 
production in excess of capacity to pur- 
chase and use all the surplus. We have 
tried all manner of unconstitutional 


“meddling” and paternalism but we have 
steadily refused to do the obvious thing 
and put the whole world on the same 
basis of a short week of forty hours 
working time. We refuse to relieve the 
surplus of labor that has disrupted our 
economy and threatens revolution if 
continued as now by rioting of the 
physically powerful against the intel- 
lectually better portion of the public. 


H. O. CHUTE 
Chemical Engineer 
New York City 
CHEMICAL-CLINICAL 


CONTROVERSY 


To the Editor of Chem. & Met.: 

Sir:—In your August, 1937, issue, 
page 443, appears a letter signed by Mil- 
ton A. Lesser, calling attention to some 
writings on the subject of cigarette 
smoke and its effects on the throat, 
which, it is claimed refute much that 
has previously been published concerning 
cigarettes made with diethylene glycol. 

The author of the letter sent to you 
is a chemist whose qualifications for 
judging clinical evidence are not ap- 
parent. The bibliography of Mr. Lesser, 
so far as it concerns glycerine, indicates 
that he has devoted himself largely to 
encouraging the use of that substance 
not only in cigarettes but in practically 
every other phase of human life. Cer- 
tainly one would not be inclined to ac- 
cept him as an unbiased critic in this 
field. Inasmuch as he has cited in his 
article the exceedingly brief bibliog- 
raphy which favors the use of glycerine 
and opposes the use of diethylene glycol, 
it would have been much more fair to 
cite at the same time the bibliography 
of the articles prepared from a different 
point of view and based on far more 
extensive clinical evidence than is cited 
in Mr. Lesser’s letter. 

The concluding paragraphs of his 
letter contain an insinuation which can- 
not be supported by any evidence. 

Morris FisHsBern, M. D. 
Editor, Journal of the American 
Medical Association 
Chicago, 
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Designing a Safety Backstop 


By C. A. LEE 
Darling & Co., Chicago, Ill. 


OTH belt conveyors on an incline 

and bucket elevators have an un- 
desirable tendency to run backwards 
when stopped under load. A number of 
different arrangements have been em- 
ployed to prevent this and in most cases 
their cost is justified. 

These safeguards range all the way 
from a simple ratchet on the head shaft 
to a solenoid brake on the motor. It is 
the present writer’s belief that the latter 
device is somewhat to be preferred in 
spite of the fact that it could not act 
in case the gear teeth should be stripped 
somewhere in the train. The preference 
arises from the fact that power failures 
are so much more common than acci- 
dents to the gearing. 

One arrangement that is often used is 
to install a cast steel ratchet wheel on 
the head shaft, with a frictional device 
for holding the pawl out of mesh during 
forward drive. Ratchets are necessarily 
somewhat coarse pitched and are usually 
made a good deal smaller than the head 
wheel itself. As a result, angular mo 
tion for one full tooth permits the 
development of a rather high momentum 
which, when absorbed in the fraction of 
a second corresponding to sudden en- 
gagement, develops extremely high 
stresses. The writer has known of this 
type tearing loose and doing serious 


damage. Hence it appears not to be 
safe on important jobs, while for un- 
important ones, the expense is un- 
justified. 


Of the approved arrangements, one of 
the simplest consists of a pawl meshing 
with the drive gear itself. The pawl is 


Diameter) —— —— 
Feet 0 1 | 2 3 
2 1.958 2.175 2.298 2.479 
3 4.406 4. 4.910) 5.171 
4. 7.85 8.16 8.50 8.8 
5 12.2 12.65 13.07 13.50 
6 17.63 18.12 18.62 19.12 
was 23.99 24.56 25.15 25.74 
S | $1.33 31.99 32.65 33 .32 
39. 66 40.40 41.14 41.91 
10 48.96 49.78 .61 51.44 
11 9.24 | 60.14] 61.05 | 61.96 
12 | 70.34 71.48 72.47 73.47 
13 2.7 83.82 84.88 85.96 
14 95.96 97.11 98.26 99.42 
15 110.16 113.86 
16 125.34 129.28 
17 141.50 145.69 | 
18 158.63 161.58 
19 176.75 | 181.43 
20 195 84 200.77 
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Diagram of silent pawl backstop applied 
to conveyor drive gear 


held slightly out of mesh in normal 
operation, but drops into engagement the 
moment reversal sets in. It is thus 
impossible for momentum to build up. 
Simple as it is, however, there are sev- 
eral points in its design that have not 
been thoroughly understood; otherwise, 
its use would be more widespread. 
This mechanism, sometimes termed 


the “silent pawl,” is shown in the ac- 
companying sketch. It consists of a 
cross bar mounted between two arms 
spanning the drive pinion. Usually the 
arms ride on extended hubs of the 
pinion. Frictional contact holds the 
pawl against a stop so that the cross 
bar just clears. The same frictional 
contact causes reverse motion immedi- 
ately to engage the pawl. Contact is 
maintained by springs and the wear is 
reduced to a minimum by _ grease 
lubrication. 

The cross bar of the pawl is usually 
a round pin which can be made of 
nickel steel. Its size is important in 
securing proper results, the best di- 
ameter being that which meshes a little 
outside the pitch circle of the gear. 
Such a pin is in proportion; at the 
same time, it avoids the possibility of 
wedging. 

The radius of the pawl arms is gen- 
erally selected to agree with patterns 
that are available, but it has certain 
limits for successful operation. Too 
short a radius gives a flat angle and 
has been known to force the pinion out 
of mesh. On the other hand, too long 
a radius gives such a steep angle that 
the pin may slip out of engagement, as 
will be clear from the drawing. 

There is one more feature of im 
portance. Sometimes the direction oi 
drive is such that the pin must lift to 
engage. In that case the arms must be 
counterbalanced to insure engagement 
without requiring too much tension in 
the springs. Otherwise the frictional 
requirement will be so great that wear 
will be excessive. 


Capacity Per Inch of Depth of 
Vertical Cylindrical Tanks 


By JAMES T. KENNEY 
Antioch, Calif. 


ELOW is a tank capacity chart 
which I worked out for my own use, 
but which has proven so convenient that 
it may be worth while for others in the 
process field. The chart gives gallons 
per inch of depth for vertical cylindrical 


tanks from 2 to 30 ft. in diameter, by 
steps of 1 in. diameter to 14 ft., 3 in. 
diameter to 20 ft., and 6 in. diameter to 
30 ft. It is an extension and modifica- 
tion of a type of chart frequently found 
in handbooks in which the gallonage is 
computed per foot rather than per inch 
of depth. Its use is self-explanatory. 
For example, the intersection of the row 
for 10 ft. and the column for 6 in. gives 
53.98 gal. per inch, the capacity per inch 
of a 10 ft. 6 in. I. D. tank. 


ch of Depth in Vertical Cylindrical Tanks 


~-——Inches- ——— Diameter) ——lInches— 
4 6 7 8 9 0 |} eet 
2.666] 2.859} 3.073} 3.267] 3.482] 3.703) 3.931, 4080 21... 215.91 | 226.32 
5.440| 5.715) 5.998) 6.287; 6.582/ 6.885) 7.1951 7511 22. 236 .32 7 
9.19| 9.55] 9.91 | 10.28] 10.66] 11.05| 11.44] 11 84 23... 259.00 | 270.38 
13.93 | 14.36] 14.81 | 15.26] 15.72| 16.19] 16.66| 17.14 282.01 | 293.88 
19. 20.16 | 20.69 | 21.22] 21.76] 22.31 | 22.86] 23 42 306.00 | 318.37 
26.33 | 26.93 | 27.54 | 26.33] 28.78| 29.54| 30.04] 30.68 26 330.97 | 336.00 
34.00} 34.68 | 35.37 | 36.07 | 36.77! 37.48] 38.20] 38.93 27 | 356.92 | 370.26 
42.65 | 43.45 | 44.19 | 44.97 | 45.75] 46.54] 47.34] 48.15 28 85 | 397.68 
52.27 | 53.13 | 53.98] 54.84] 55.71] 56.58 | 57.46 35 29 411.75 | 426.17 
62.89 | 63.81 | 64.75 | 65.69] 66.64| 67.60] 68.56| 69.53 30 440 64 
74.47 | 75.48 | 76.48 | 77.52] 78.55] 79.59 | 80.63| 81.69 
87.04 | 88.13 | 89.23/ 90.33! 91.45 |.92.56| 93.69 | 94 82 
100.60 | 100.76 | 102.94 | 104.12 | 105.32 | 106.52 | 107.72 | 108 93 
149.94 |: 
167.56 | ...... | | 
205.75 210.80 | ...... 
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Machinery, Materials and Products 


Bag Weighing Machine 


BaGs IN CAPACITIES up to 100 Ib. can 
be filled accurately with a new bag 
weighing machine recently been put on 
the market by the Syntron Co., Homer 
City, Pa. Bulk material is fed from a 
storage bin or conveyor to the supply 
hopper on the machine. A_ noiseless 
vibrator on the hopper agitates the con- 
tents, preventing arching and clogging. 
\ vibrating electric feeder then flows 
material from the hopper to the bag 
pening. The bag is held in a quick- 
acting, hand-operated chuck, mounted on 
a scale beam. 

Initial flow of material is at high 
speed until the bag is nearly filled. Then, 
by electric control, the scale cuts down 
the flow to a dribble, finally cutting off 
at exact weight. Extreme precision is 
claimed for this new device. 


Level Controller 


EASY ADJUSTABILITY is an important 
feature of a new liquid level controller 
recently developed by the evaporator 
division of Struthers-Wells Co., Titus- 
ville, Pa. The features of the new 
controller are evident in the accompany- 
ing wash drawing which shows the ad- 
justable float arm fulcrum, positioned by 


Electric vibrating bag 
packer 
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a rack. The height of the fulcrum is 
shown by an indicating dial. Motion of 
the float is transmitted by a fork to a 
pair of collars on the stem of a balanced 
valve. The new controller is said to be 
adaptable to existing equipment such as 
evaporators, reboilers and other equip- 
ment where liquid level tends to surge. 


Heat Releasing Link 


Loaps up To 150 Ib. can be carried by 
the new Quartzoid link for heat-oper- 
ated releasing devices manufactured by 
the Grinnell Co., Providence, R. | 
This compares with the 20 lb. rating 
for ordinary solder type links which, 
when used, must be ganged when un- 
usual weight is to be resisted. The new 
link uses the same quick-acting element 
employed in this company’s Quartzoid 
sprinkler head. The bulb is said to be 
extremely sensitive yet immune to cor- 
rosion, completely shattering at its rated 
temperature. 


Effective Temperature 
Indicator 


A NOVEL PRINCIPLE in thermometry 
has been applied in the Bailey-Parsons 
Therhumiter which has recently been 
developed and placed on the market by 
John R. Parsons, consulting physicist, 
151 East 19th St., New York City. The 
new instrument combines an “effective 
temperature thermometer” and a dry 


Details of new liquid level controller 
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bulb thermometer reading on the same 
scale. The effective temperature ther- 
mometer comprises a wet and a dry 
bulb thermometer in series, the two bulbs 
being separated by a capillary. The wet 
bulb is encased in a wick supplied with 
water from a reservoir. Hence, the 
height of the liquid column is deter- 
mined by both the wet and dry bulb 
temperatures and the relative effect of 
each is so adjusted as to give a reading 
of effective temperature. 

Effective temperature is a relatively 
new temperature scale used by air con 
ditioning engineers as a measure of com 
fort under a given set of air conditions. 
Its components are temperature, humid- 
itv and air motion. Various combina 
tions of these factors will give the same 
effective temperature, that is, the same 
feeling of comfort. 

The purpose of supplying the addi- 
tional dry bulb thermometer is to permit 
the direct reading of relative humidity 
and dry bulb temperature, without the 
use of tables. The dry bulb temperature 
is read directly while relative humidity 
may be calculated in a very simple man- 
ner from the difference between the 
heights of the effective temperature and 
dry bulb liquid columns. 


Acid-Resisting Alloy 


THROUGH the cooperation of Haynes 
Stellite Co., Kokomo, Ind., and Union 
Carbide & Carbon Research Labora 
tories, Inc., a new alloy known as 
Hastelloy B is now available for use 
under extremely severe conditions of 
corrosion. This alloy is a further addi- 
tion to the series of Hastelloy alloys ori- 
ginally developed eight years ago. It is 
produced primarily for service in equip- 
ment handling hydrochloric acid in all 
concentrations and at temperatures up to 


Quartzoid heat releasing link 
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and including the boiling point. It 1s 
also stated to stand up well in sulphuric 
and phosphoric acids, acetic and other 
organic acids and in non-oxidizing acid 
chloride solutions. In 20 per cent HCl 
at the boiling point, the rate of penetra- 
tion is reported as only 0.0016 in. per 
month. 

The new alloy is similar to Hastelloy 
A in being composed of nickel, molyb- 
denum and iron, except that the pro- 
portion of iron has been decreased and 
the molybdenum content increased. 
Hence the alloy has a higher ultimate 
tensile strength and higher yield point, 
with practically no loss in ductility. Its 
physical properties are said to be com- 
parable to those of a good grade of 
alloy steel, making possible its fabrica- 
tion by forging, rolling, welding and 
casting. 


Magnetic Separator 


Repesicn of its Type L magnetic 
separator has been accomplished by the 
Stearns Magnetic Mfg. Co., Milwaukee, 
Wis. Among the new features is a 
self-contained complete drive. The 
motor can be operated from any con- 
venient a.-c. source, although the ma- 
chine may also be equipped for d.-c. 
operation. The motor is sufficiently 
large for the driving of both the gen- 
erator and the separator. Safety has 
been enhanced by concealing all op- 
erating parts, while lower operating 
cost has been achieved through the use 
of anti-friction bearings throughout. 
The new unit is being used successfully, 
according to the manufacturers, in the 
treatment of abrasives, carbon, fertili- 
zers, glass cullet, casein and similar 
materials. 


Remote Recorders 


Wuat Is sarp to be the first instru- 
ment capable of recording relative hu- 
midity directly, from a remote point, 
has been developed by Julien P. Friez 
& Sons, Baltimore, Md. This instru- 
ment is one of a new line of round- 
chart recorders for humidity and tem- 
perature announced by this company. 

The humidity sensitive instrument is 
one of this company’s standard multiple 
human-hair elements. The indication is 
transmitted to the recorder over a five- 
wire electrical system, using synchro- 
nous positioning motors in indicator and 
receiver. Remote temperature indica- 
tion is obtained by the same means and 
may record on the same chart. For 
short distance transmission of tempera- 
ture alone, however, the usual capillary 
tube method is employed. 

Remote instruments are regularly 
available for recording at distances up 
to 5,000 ft. while greater distances can 
be handled to special order. Humidity 
recorders cover the entire range from () 
to 100 per cent relative humidity, while 
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temperature instruments are available 
in various ranges from —34 to 200 
deg. F. 


Plastic Filter 


A RECENT DEVELOPMENT of the Haveg 
Corp., Newark, Del., is the production 
of a new suction filter molded in one 
piece from Haveg phenol-formaldehyde 
resinoid. As appears from the accom- 
panying illustration, the holes and the 
drainage grooves have been arranged to 
facilitate drainage. The filter is resist- 
ant to almost all acids and to a wide 
variety of other chemicals, and can be 
used continuously at operating tempera- 
tures to 265 deg. F. 


High Temperature 
Exhaust Fan 


GAS TEMPERATURES as high as 1,250 
deg. F. (and even up to 1,800 deg. F. 
when employing a special unit) can be 
handled in an improved line of high 
temperature exhausters recently de 
veloped by the Industrial Gas Engineer- 
ing Co., 201 East Ohio St., Chicago, 
Ill. These exhausters employ a pat 
ented, double-housing, insulated and air 
cooled construction for the higher tem- 
peratures, although a single housing of 
uninsulated construction is used in some 
applications. All parts subjected to high 
temperatures are fabricated of heat-re- 
sisting alloys. A patented air-cooling 
method is used to cool the double row 
self-aligning ball bearings. Ready ac- 
cess to the exhauster wheel is provided. 

Three classes of Thermo Exhausters 
are made, Class L for operating tem- 
peratures to 800 deg. F., Class M for 
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operating temperatures to 1,000 deg. F., 
and Class H for operating temperatures 
to 1,250 deg. F. Special units can he 
furnished for higher temperatures to 
1,800 deg. F. 


Fireproof Cable 


GENERAL Etecrric Co., Schenectady, 
N. Y., has developed a new synthetic 
insulating compound, recently introduced 
under the name of Flamenol, which is 
said to be mechanically strong, non- 
combustible, and resistant to aging, 
moisture, acids, alkalis and oils. This 
material is being employed for the in- 
sulation of cable used for power and 
control circuits at voltages of 600 and 
less. The new material, while similar 
to rubber in its characteristics, contains 
no rubber and will not support combus- 
tion. It can be made soft and flexible, 
or of a bone-like rigidity. It can he 
put into solution for coating or im 
pregnating and can be compounded, ca! 
endered, and extruded much like rubber 
Only where cable will be subjected to 
extreme mechanical abuse is it neces 
sary to provide Flamenol-insulated cable 
with any protective finish. 


Centrifugal Stock Pump 


NEW PAPER STOCK pumps embodying 
advanced features have been announced 
by the Worthington Pump & Machinery 
Corp., Harrison, N. J. These pumps 


Two views of new Haveg suction filter 


High temperature exhauster with fan 
wheel exposed 
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are stated to be capable of handling 
paper stock of all kinds and consist- 
encies up to 64 per cent and higher, and 
are claimed to be highly efficient, non- 
overloading and easily inspected. The 
angle-split casing and bearing housing 
that are used form an integral part of 
the design and safeguard against mis- 
alignment. A _ heavy, oversized shaft 
mounted on ball bearings prevents de- 
flection. The extra deep stuffing box is 
subjected to suction pressure only while 
the special design of non-clogging im- 
peller is said to prevent air separation. 

These pumps are made in six sizes, 
operating at low speeds against total 
dynamic heads of 10 to 160 ft., with 
capacities ranging from 100 to 3,500 
g.p.m. 


Porcelain Pipe v 


PURE PORCELAIN, glazed inside and 
out, is used for a new line of acid-re- 
sisting pipe developed by the Lapp Insu- 
lator Co., LeRoy, N. Y. The porcelain 
is stated to be non-porous and non-ab- 
sorbent, so that a scratch or crack will 
not permit liquid to be absorbed or con- 
taminated. Of importance where good 
appearance of the installation is neces- 
sary is the fact that the tubes are 
glossy white, supplied with chromium 
plated fittings. 


Rotary-Motion Sifter 


A NEW TYPE of rotary motion sifting 
unit, designed principally for sifting and 
rebolting of fine powders, has been an- 
nounced by the B. F. Gump Co., 431 
South Clinton St., Chicago, Ill. The 
entire sieve area is given a mechanically 
controlled, complete rotary motion which 
is said to produce exceptionally large 
capacity. Other advantages claimed for 
the new equipment include complete 
separation of tailings and finished prod- 
uct on the individual sieves, ready ac- 
cessibility of the sieves, and sturdy, com- 
pact construction. The new sifter, which 
has been given the name of Bar-Nun, 
is available in three sizes, furnished 
ether one, two or three sieves deep for 
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Above: Section of porcelain tubing 
Left: New rotary-motion sifter 
Below: All-steel welded lever motor 


sifting and rebolting, and from two to 
five sieves deep for separating or grad- 
ing work. 


Diaphragm Lever Motor 


FoR THE OPERATION of dampers, but- 
terfly valves, rheostats and_ similar 
equipment, the Taylor Instrument Cos., 
Rochester, N. Y., have developed a new 
diaphragm lever motor of all-welded 
steel construction to which the name 
Motosteel Even Action lever motor has 
been given. It is claimed that the de- 
vice possesses precision operation char- 
acteristics which assure a uniform rela- 
tion between the air pressure applied to 
the diaphragm and the resulting lever 
travel throughout the stroke. It is said 
to be practically free from hysteresis 
owing to the use of a deep diaphragm 
and ball bearing guides for the push 
rod. The motor is made in three sizes 
which are expressed in terms of the 
maximum damper areas that can be ac- 
curately positioned, namely, 25, 50, and 
120 sq.ft. rating. 


Equipment Briefs 


AMERICAN SCHAEFFER & Budenberg 
Division of Consolidated Ashcroft Han- 
cock Co., Bridgeport, Conn., has recently 
announced a new non-indicating con- 
troller of wide range characteristics, 
designated as Type 2426. The new in- 
strument, made for the control of both 
temperature and pressure, is of the air- 
operated type and housed in a molded 
case. It has a throttling range of from 
1 to 15 per cent and in the temperature 
type has a graduated range of from —30 
to 500 deg. F. The pressure type has a 
graduated range of from 15 to 500 Ib. 
Compensation for room temperature dis- 
turbances can be supplied if required. 


FoR THE PRODUCTION of preforms of 
plastic molding materials, Arthur Colton 
Co., 2600 East Jefferson Ave., Detroit, 
Mich., has developed a new preforming 


press of exceptional power and heavy 
construction. The new No. 14 press 
exerts a maximum pressure of 10 tons 
per square inch and can produce a tablet 
up to 44 in. in diameter. The total 
pressure exerted is 150 tons. An im- 
portant feature of the design is the ap- 
plication of pressure to both sides of the 
tablet, thereby overcoming die friction 
and obtaining uniform density through- 
out the tablet. The toggle action design 
is such as to allow a longer holding pe- 
riod while on the pressure end of the 
stroke, thus permitting more air to es- 
cape. The press is powered by a 10-hp. 
motor, operated through a Reeves vari- 
able speed drive, and has a capacity of 
20 to 35 tablets per minute. 


MEASUREMENT of a wide range of 
flow rates at pressures from 200 to 600 
lb. per square inch is facilitated through 
the use of a multiple-orifice flowmeter 
of the U-tube type recently announced 
by the Merriam Co., 1955 West 112 
St., Cleveland, Ohio. All parts of the 
instrument subjected to stress are unusu- 
ally strong and the front is protected 
by a heavy shatter-proof glass plate. 
By loosening the gaskets of the orifice 
disk, it may be revolved so as to use 
any of four different sizes of orifice, 
according to the quantity of fluid being 
measured. 


GAS-TIGHT rubber goggles, so de- 
signed as to eliminate fogging, have 
been announced by H. S. Cover, South 
Bend, Ind. A little water is placed in- 
side the goggles at the time they are 
put on. Capillary action and a pat- 
ented rubber groove are said to keep 
the water away from and out of the 
eyes. A shaking motion at the first evi- 
dence of fogging is said immediately to 
remove all clouding and make it pos- 
sible for the wearer to work almost in- 
definitely without having to remove the 
goggles. This same manufacturer has 
also announced an inexpensive knitted 
hood which can be drawn over the filter 
apertures of any respirator using a 
round, flat aperture for holding the filter 
pads. When used in heavy dust con- 
centrations, the cover can be removed 
occasionally and shaken, finally to be 
discarded after using or laundered, as 
desired. The protectors are said greatly 
to add to the life of respirator filter 
pads. 


Resinous Pitch 


NUBA, a new resinous pitch announced 
by the Neville Co., Neville Island Post 
Office, Pittsburgh, Pa., is made in three 
grades divided according to melting 
point range. It is a dark, thermal- 
softening plastic of unusual properties, 
available at low cost. Its outstanding 
properties are stated to be toughness 
and elasticity. It is almost entirely 
soluble in aromatic solvents, and partly 
soluble in petroleum solvents upon 
warming. The manufacturer suggest its 
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use in the rubber industry where it may 
be used as a compounding agent, filler 
and softener, particularly in floor tile 
compounds. Exhibiting less cold flow 
and less brittleness at low temperatures 
than do the usual roofing pitches, Nuba 
is said to be well suited for use in roof 
coatings. Among other suggested uses 
may be mentioned the production of a 
range of “waxes” in combination with 
paraffin, use as a binder in briquetting, 
for low priced molding compounds, ad- 
hesives and as a component in electrical 
insulating blocks. 


Combustion Controller 


A SAFETY UNIT for automatically and 
safely lighting the burners of gas-fired 
ovens and furnaces has been an- 
nounced under the name of Combustrol 
by General Combustion Corp., Engi- 
neering Bldg., Chicago, Ill. The control 
eliminates hazards resulting from pilot 


flame or electrical failure, and, by the 
addition of simple accessories, can pro- 
vide against overheating or damage due 
to fan, drive or motor failure. The unit 
consists of a pilot thermocouple and con- 
trol cabinet. A switch is provided which 
places the unit in operation. The oper- 
ator then starts the fan, whereupon the 
instrument takes charge, automatically 
following a predetermined cycle. First 
the fan operates for a predetermined 
time, so as to exhaust the oven of gases 
or explosive vapors. At the end of this 
period, the pilot gas valve opens and 
a spark plug ignites the pilot. The pilot 
heats the thermocouple and when con- 
ditions are correct for safe ignition, the 
main gas burner valve opens auto- 
matically and the burner is lighted. 
Should pilot flame failure occur or the 
flow of electricity be interrupted, the 
gas flame to both pilot and burners is 
automatically shut off, preventing firing 
of the oven until safe. 


MANUFACTURERS’ LATEST PUBLICATIONS 


Alloys. Climax Molybdenum Co., 500 
Fifth Ave.. New York City.—Looseleaf 
binder containing bulletins totalling 41 
pages on molybdenum in gray iron, 
comprising sections on the general sub 
ject, on alloy irons, on alloy combina- 
tions, and on applications. 

Dust Collectors. American Air Filter 
Co., First and Central Ave., Louisville, 
Ky.—Form 276—6-page folder describing 
in some detail construction and operation 
of this company’s Type W water spray 
dynamic precipitator for separating dusts 
from gases. 

Electrical Equipment. Anaconda Wire 
& Cable Co., Sales Promotion Dept., 25 
Broadway, New York, N. Y.—Bulletin 
C-27—20 pages on non-metallic sheathed 
eable for direct burial in the ground 
with descriptions, application informa- 
tion and engineering data 

Electrical Equipment.” Crocker-Wheeler 
Flectric Mfg. Co., Ampere, N. J Bulle 
tins 247 and 249—12-page bulletins, cov- 
ering respectively alternating-current and 
direct-current generators, with details of 
construction and installation photo- 
graphs. 

Electrical Equipment. Durakool Co., 
Inc., Elkhart, Ind.—Bulletin 500—6-page 
bulletin deseribing construction, prin- 
ciples and characteristics of this com- 
pany’s metal mercury switch: also Bulle 
tin Ol, 4 pages on general operating 
characteristics and application data con 
cerning this switch. 

Electrical Equipment. General Electric 
Co., Schenectady, N. Y.—Publications as 
follows: GEA-1285A,_ track-type limit 
switches: GEA-1569A, brief description 
of Thrustor operated valves; GEA-20594, 
brief discussion of dependability of this 
company's inclosed and explosion-proof 
motors. 

Enameling. Porcelain Enamel Insti- 
tute, 612 South Michigan Ave., Chicago, 
Il tooklet on production of castings 
for porcelain enameling, resulting from 
cooperative effort between foundrymen 
and the enameling industry. 

Equipment. C. O. Bartlett & Snow Co., 
Cleveland, Ohio—Catalog T7—44 pages on 
crushers, pulverizers, disintegrators, ball 
mills and feeders, with engineering dia- 
grams, capacity tapies, suggestions for 
use, etc. 

Expansion Joints. Yarnall-Waring Co., 
Chestnut Hill, Philadelphia, Pa.—Bulletin 
EJ-1906--18 pages with descriptions, in- 
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stallation views and engineering data 
covering this company’s slip-type expan- 
sion joints. J 

Fire Protection. ~ Walter Kidde & Co., 
140 Cedar St.. New York, N. Y.—Folder 
AD-491—4_ pages describing this com- 
pany’s carbon dioxide operated recharge- 
able fire extinguishers; two types are 
described, one employing pure water, and 
the other an anti-freeze solution. 

Hard Facing.’ Haynes Stellite Co., 
Kokomo, Ind.—104-page hard facing 
booklet, the 4th edition, revised, of this 
publication, covering in detail the ap- 
plications of hard facing with Haynes 
Stellite productg. 

Instruments. Foxboro Co., Foxboro, 
Mass.—Bulletin 175-1—32 pages on the 
automatic control of temperature, pres- 
sure, level and flow in continuous proc- 
esses through the use of this company’s 
Stabilog instruments; also Bulletin 212, 
comprising 20 pages, describing and 
illustrating ;the use of the Verigraph 
moisture coptroller for controlling paper 
drying. 

Insulation. Johns-Manville Corp., 22 
East 40th St.. New York City—68 page 
insulation booklet, a new edition of ‘“Bar- 
riers to Industrial Waste,” serving as a 
guide for selection of this company’s in- 
sulations for a wide variety of industrial 
uses, 

Lubrication. Shell Petroleum Corp., 
Shell Bldg., St. Louis, Mo.—48-page book, 
Vol. 1, No. 4 of a series entitled “Pano- 
rama of Lubrication,” covering in sim- 
ple, non-technical fashion the lubrication 
of diesel engines. 

Lubrication. #The Texas Co., 135 East 
12d St., New York City—40 page booklet 
on the relation of lubrication to efficient 
paper mill operation, discussing lubrica- 
tion at every pgint in the paper mill. 

Management.~ E. F. Houghton & Co., 
220 West Somerset St., Philadelphia, Pa. 
—A series of reprints from this com- 
pany'’s magazine, “Research, Illustrated,” 
on plant surveys, modern group drive, 
V-packings and bearing metals and lubri- 
cation, 

Materials Handling. Cleveland Crane & 
Engineering Co., Wickliffe, Ohio—Form 
G-437—6 pages on cranes and transfer 
bridges,, illustrated with a variety of 
actual iAstallations. 

Metals> American Tron & Steel Insti 
tute, 350 Fifth Ave., New York City—14- 
page pamphlet giving definitions of pig 
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iron and ferro alloys, comprising Section 
I of a projected steel products manual 
Price 15 \jcents per copy, or less in 
quantity. 

Packings. U. S. Rubber Products, Inc., 
Mechanical Goods Division, 1799 Broad 
way, New York City—Miniature catalog 
covering the eleven most commonly used 
packings made by this company. 

Pipes» United States Pipe & Foundry 
Co., Burlington, N. J.—23-page_spiral- 
bound booklet on Super-DeLavaud cast 
iron pipe, covering advantages, manufac- 
ture, §pecifications and tabulated engi- 
neerin data. 

Pipes. Youngstown Sheet & Tube Co., 
Youngstown, Ohio—First Edition. Water 
works Manual—Loose-leaf manual of ap- 
proximately 120 pages of practical data 
regarding this company’s special wrapped 
and lined steei water mains, with much 
technical information and many engineer- 
ing data tables. 


Power Generation. Fairbanks, Morse & 
Co., 900 South Wabash Ave., Chicago, Ill. 
—Bulletin 3600-A2, 15 page bulletin de 
scribing this company's diesel engine 
operated generating sets for direct and 
alternating current industrial service. 


Power Transmission. Continental-Dia 
mond Fibre Co., Newark, Del.—4-page 
leaflet describing this company’s Celoron 
molded plastic coupling for power trans- 
mission. 


Power Transmission. Link-Belt Co.., 
307 North Michigan Ave., Chicago, Ill.— 
Bulletin ™622—S pages on cast iron pul- 
levs for power transmission. 


Presses. Fred S. Carver, 345 Hudson 
St., New York City—4 page reprint of 
an article describing the use of labora 
eg hydraulic presses in research mold 
ng. 


Pumps. Fairbanks. Morse & Co., 900 
South Wabash Ave., Chicago, I1l.—Publi- 
eations as follows: Bulletin 6205, 8 
pages on duplex steam pumps; Bulletin 
6920 6 pages on oil lubricated inclosed 
impeller\turbine pumps; Bulletin 6920 R, 
6 pages\ on water lubricated turbine 
pumps. 


Pumps. Kinney Mfg. Co., 3529 Wash- 
ington St., Boston, Mass.—Bulletin 15—15 
pages briefly describing this company's 
variety of rotary liquid and vacuum 
pumps; \also covers other products such 
as strainers and clutches. 


Pumps. Roots-Connersville Blower 
Corp., Connersville, Ind.—Bulletin 260-B 
11-C—-6-page, folder illustrating and de- 
seribing this\company’s Type T turbine 
pumps, with \selection data. 


Refractories. Quigley Co., 56 West 45th 
St., New York City—Bulletin 320—4 pages 
describing Insulerete, this company's 
lightweight insulating refractory con- 
crete: also leaflet briefly presenting uses 
and advantages of Hearth-Crete, a mate- 
rial for building refractory monolithic 
bettoms of furpaces, 


Refrigeration: Carrier Corp., 850 Fre! 
inghuysen Ave., Newark, N. J.—48-page 
spiral-bound illustrated book covering 
this company’s centrifugal refrigeration 
equipment, with description and engineer 
ing data: also 12-page book briefly il 
lustrating and describing equipment for 
industrial air conditioning, refrigeration 
and spade heating. 

Safety. Mine Safety Appliances Co., 
Braddock, Thomas & Meade Sts., Pitts 
burgh, Pa.—Bulletin CA-3—Leaflet de- 
scribing this company’s H-H Inhalators 
for treatment of respiratory failure. Also 
Bulletin FA-57, leaflet describing a new 
salt tablet dispenser for use in preventing 
heat 

Valves» Cochrane Corp., 17th and Alle- 
gheny Ave., Philadelphia, Pa.—Bulletin 
2710—16 pages on this company’s Multi 
port relief valves for use where absolute 
protectign against overpressure is needed 


Valves. W. S. Rockwell Co., 50 Church 
St.,. New York City—Bulletin 371—Leafiet 
briefly discussing this company’s butter- 
fly type blast gates. 

Weighing-~ Merrick Scale Mfg. Co., 
Passaic, N. J.—Bulletin 375—21-pag: 
bulletin describing this company’s Weigh 
tometer, a combination continuous weigh- 
ing device and conveyor. Gives informa 
tion on construction and application. 
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A.C.S. HOLDS CHEMICAL ENGINEERING 
SYMPOSIA AT ROCHESTER 


Editorial Staff Report 


With registered attendance of more 
than 3,000 and a program of approxi- 
mately 500 papers, the 94th meeting of 
the American Chemical Society, held at 
Rochester, N. Y., during the week of 
September 6, centered around a number 
of interesting symposia. Chemical en- 
gineers found of most value the ten 
papers on unit processes—a program ar- 
ranged and conducted by Professor R. 
Norris Shreve of Purdue. <A_ second 
symposium of the Industrial Division 
dealt with automatic control. Here 
Charles Allen Thomas of Monsanto pre- 
sided. From the former meeting it was 
most evident that the unit chemical pro- 
cesses as contrasted with the unit phys- 
ical operations will play a more im- 
portant part in the future development 
of chemical engineering, especially in the 
organic chemical industries. 

A symposium on chemical engineering 
education held under the auspices of the 
Division of Chemical Education at- 
tracted seven papers by leaders in this 
field. Professor Otto M. Smith, head of 
chemistry and chemical engineering at 
Oklahoma A. & M. College, presided. 
Other popular symposia were devoted to 
the chemical utilization of petroleum hy- 
drocarbons and to gaSeous combustion. 
Dr. Gustave Egloff’s paper attracted 
wide popular attention for it seemed to 
link the chemical utilization of petroleum 
with a plan for producing millions of 
pounds of T.N.T. and other explosives 
needed in war. To his credit, it should 
be pointed out that his original paper 
did not emphasize the “jingo-ism” that 
was played up in the newspapers of the 
country. 

President Edward R. Weidlein pre- 
sided at the joint symposium of the 
biological, agricultural and food divi- 
sions that debated the question: “Are 
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patents on medicinal discoveries and new 
foods in the public interest?” The an- 
swer seemed to be that if properly 
administered such patents promoted 
sound development. Dr. Morris Fish- 
bein suggested the creation by the 
American Medical Association of a 
holding corporation for the administra- 
tion of patents on medicinal and health 
products. Dean H. L. Russell of the 
Wisconsin Alumni Research Foundation 
and Dr. George B. Schley of Indian- 
apolis participated in this three-cor- 
nered debate. 

At the general session on Wednes- 
day in the large Eastman Memorial 
Theatre, the membership unanimously 
endorsed the action of the Board of 
Directors in arranging for the national 
incorporation of the American Chemical 
Society. This will open up possible 
channels of cooperation with the govern- 
ment in event of national emergency and 
also will significantly lessen the tax bur- 
den on certain inter-state transactions 
of the Society. 

The principal speakers at the general 
meeting were Professor Nevil Vincent 
Sidgewick of Lincoln College, Oxford, 
England, on “The Uniqueness of Car- 
bon” and Dr. C. E. K. Mees, vice- 
president and director of research of the 
Eastman Kodak Co., who interestingly 
described and demonstrated recent de- 
velopments in color photography. This 
versatile gentleman also presided at the 
banquet held in the plant of the Bausch 
& Lomb Optical Co., where the prin- 
cipal speaker was one, “Sir James Alex- 
ander” wno in real life is John E. Dan- 
iels of the Associated Industries of Mas- 
sachusetts. 

The next meeting of the American 
Chemical Society will be held in Dallas, 
Texas, April, 1938. 


SEPTEMBER 1937 


Commercial Solvents Extends 
Its Alcohol Business 


Commercial Solvents Corp. has ac- 
quired the industrial alcohol business of 
the American Commercial Alcohol Corp. 
and its subsidiary the American Distill- 
ing Corp. 

American Commercial Alcohol Corp. 
is withdrawing from the general sale 
and distribution of industrial alcohol to 
devote its facilities to the business in 
beverage spirits. 


National Safety Congress 
In Kansas City 


At the 26th National Safety Congress 
which will be held at Kansas City, Mo., 
Oct. 11-15, the program calls for the 
Chemical Section to meet at the Presi- 
dent Hotel for luncheon on Oct. 12. 
William P. Yant, Mine Safety Appli- 
ances Co., Pittsburgh, will be the lunch- 
eon speaker. In the afternoon, H. L. 
Miner will act as general chairman with 
a business meeting scheduled, including 
committee reports, election of officers, 
and presentation of awards for the 
Chemical Section safety contest. A. B. 
Ritter, Hercules Powder Co., Wilming- 
ton, will also deliver an address. 


Du Pont to Erect Sulphide 
And Cellophane Plants 


A new plant for the manufacture of 
carbon bisulphide will be built for E. I. 
du Pont de Nemours & Co. at Bellwood, 
Va. It is reported that the plant will 
be operated by the Old Hickory Chemi- 
cal Co., a du Pont subsidiary. It is 
also reported that work is well advanced 
on the addition to the du Pont rayon 
plant at Ampthill. 

The du Pont company also is reported 
to have purchased a tract of 400 acres 
at Clinton, Iowa, on which will be 
erected a new plant for the production 
of cellophane. 
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PREPAREDNESS PROGRAM AND RESEARCH 
AID BRITISH CHEMICAL INDUSTRY 


By PAUL WOOTON 


Washington Correspondent 
McGraw-Hill Publications 


of its mechanical 
equipment and expansion of research 
are outstanding developments of 1937 in 
the British Chemical industry. It is 
realized that the present boom must 
subside. To prepare for the day when 
the volume of business will be less and 
competition more, nothing is being left 
undone to reduce costs. 

The chemical industry in the United 
Kingdom is benefiting greatly from 
armament and building programs. The 
armament program, incidentally, is not 
responsible for the upturn in explosives 
production. Mining and peace-time uses 
are the principal sources of orders. 
Capacity to produce explosives in an 
emergency, however, has been expanded 
greatly. War in the future will require 
larger proportionate amounts of explo- 
sives, not only due to increased use of 
artillery but to requirements for depth 
bombs, as a protection against sub 
marines, and for bombs dropped by air- 
planes. 

One of the principal lessons the 
British learned from the World War 
was the imperative necessity of having 
a highly developed chemical industry. 
More than that, concentrated industries 
of the chemical type fit perfectly into 
British economy. For these reasons it 
has been stimulated and encouraged, 
directly and indirectly by the govern- 
ment. It provides the means for greater 
utilization of coal and other domestic 
raw materials. 

Before the war the British chemical 
industry frequently showed lack of en- 
terprise. For instance, the first coal-tar 
dye was made in England but the in- 
dustry was allowed to develop in Ger- 
many. Antipathy to change is a part 
of the psychology of the British people. 
The very essence of chemistry is change. 
To go to the coal mine for materials for 
plastics to supplant forest products was 
not the sort of thing that fired the 
Briton’s imagination. But when na- 
tional necessity became apparent the 
British took up chemistry in a big way. 
To have something comparable with the 
I. G. Farbenindustrie they combined the 
British Dyestuffs Corp., Brunner Mond 
and Co., Nobel Industries, the United 
Alkali Co. and some forty uther con- 
cerns to form the Imperial Chemical 
Industries, Ltd. with plants throughout 
the Empire to say nothing of operations 
in Palestine, Brazil, and elsewhere. 

Despite its £72,000,000 of capitaliza- 
tion and the wide range of I. C. I. 
activities there are literally thousands of 


other companies in the United Kingdom 
engaged in the manufacture of chemicals 
and allied products. 

The housing program under which 
300,000 family units are provided an- 
nually call for large quantities of non- 
ferrous metals, paint, lime and other 
products of chemical plants. There has 
been a notable expansion in manufacture 
of chemical building materials. 


J. Davidson Pratt 


General manager and secretary of the 
Association of British Chemical Manu- 


facturers. 


At the offices of the Association of 
British Chemical Manufacturers | this 
correspondent found chief interest cen- 
tered at the moment in the Factories bill 
which at that time was in a critical stage 
in its legislative course. There was 
nothing in the principle of the bill to 
which the association objected. It re- 
quired constant vigilance, however, to 
prevent the adoption of impractical 
methods. 

Among the provisions of the act that 
concern the chemical industry particu- 
larly is the requirement that vessels or 
sumps containing corrosive or poisonous 
liquids should be adequately fenced. Suf- 
ficient openings or means of egress must 
be provided for tanks or chambers in 
which dangerous fumes are liable to be 
present. 

This writer found sentiment in Eng- 
land to be strongly in favor of a re- 
ciprocal trade agreement with the 
United States. This was just as true 
among chemical manufacturers as it was 


among government officials. Francis 
D’Arey Cooper, chairman of Lever 
Brothers is convinced “that international 
commerce is straining at the leash and 
only political folly holds it back.” J. 
Davidson Pratt, general manager and 
secretary of the Association of British 
Chemical Manufacturers told this writer 
that there is no point in having British 
and American chemical industries waste 
energy in cutting each other’s throats. 
He thinks trade can be developed on a 
complementary basis. 

There are very few chemical products 
upon which British manufacturers have 
a monopoly of the home market. Prod- 
ucts of which imports are less than five 
per cent practically are limited to 
Sulphuric acid, nitric acid, salicylic acid, 
ammonium carbonate, barium com- 
pounds, bleaching materials, copper sul- 
plate, caustic soda, zinc oxide, paints, 
varnishes, disinfectants, insecticides and 
coal tar intermediates. Imports of 
chemicals this year are at the rate of 
£25,000,000. While principal British 
purchases in the United States are con- 
fined to sulphur, carbon black and naval 
stores there is a long list of chemical 
manufactures which move in smaller 
quantities. In all the movement may 
reach $12,000,000 in 1937. On the other 
hand chemical purchases of the United 
States in the United Kingdom aggregate 
about half the latter amount. 

It is in mutual concessions applying 
to a wide range of small interchanges 
that the trade agreement is expected to 
get its start. 

Neville Chamberlain, the British 
premier, like Cordell Hull, believes that 
the absorption of unemployment and the 
expansion of industries in manufacturing 
countries depend upon raising living 
standards in the less-developed countries. 
This involves lending money. The 
British, always bold in making foreign 
investments, are convinced that ways 
ultimately will be found for restoring 
confidence that will make the resumption 
of such loans possible. Creditor coun- 
tries can cooperate to that end, it is 
argued, particularly in arranging for the 
floating of a part of each loan in more 
than one country. Default is not so 
likely when two or three powerful credi- 
tors will suffer. The chemical industry 
would be among the principal bene- 
ficiaries of increased buying power in 
countries with lower living standards. 

Research always has had an important 
place in the British chemical industry. 
The proportion of expenditures for that 
purpose is larger in 1937 than ever 
before. One company, the ICI, is using 
a million pounds a year for that purpose. 
Neoprene, alone, it is claimed, promises 
to justify total research expenditures 
ICI chemists avoid calling it artificial 
rubber. It is finding the same applica- 
tions in industry as the German Buna 
and has the same properties of resistance 
to abrasion, heat, oils and acids. Its oil 
resistance is five times that of rubber. 
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NIONIZATION of chemical plant 

workers by C.I.O. will be under- 
taken shortly. This effort will be di- 
rected by James Nelson, president of 
District 50, United Mine Workers, and 
present head of the chemical unit which 
includes coke and byproduct workers. 

Press estimates that this drive has a 
goal of one-half million members seem 
unwarranted. Union headquarters claim 
only 300,000 workers in the chemical 
group of industries under considera- 
tion. This includes coke and gas, 
paint and varnish, plastic, solvent, heavy 
chemical, dye, tar products, and a num- 
ber of related groups. Petroleum refin- 
ery workers and drug and pharmaceu- 
tical employees are tentatively classified 
elsewhere. 

Legislation desired by the President 
remained largely in the Congressional 
mill on adjournment in mid-August. 
3ut many of the measures of reform 
or regulation advanced so far as to 
make enactment at the next session 
seem almost certain. 

Standards for labor, fixing minimum 
wages, and maximum hours of work, 
will have consideration immediately 
after a general agricultural control 
bill. The date of enactment depends 
importantly on when Congress recon- 
venes. The scope of these and other 
measures will be more largely deter- 
mined by what constituents back home 
are saying to Congressmen this fall. 

If voters give the members of Con- 
gress the impression that they want 
the President’s bills pushed through in 
most rigorous form, they will be. If 
the voters are tired of reform meas- 
ures, then very modest legislation can 
be expected. The influence of the con- 
stituents on Congressional judgment has 
not been greater for a decade. 


Food and Sugar 


The proposed revision of the Food 
and Drug Law was not completed. 
Delay in final enactment was caused 
primarily by Congress’ inability to de- 
cide how much authority the Federal 
Trade Gommission should have, par- 
ticularly the desirable limitations on 
advertising control. That question will 
be settled next winter, and then a food 
and drug law in harmony with the de- 
cision will pass. So far as technical 
and non-advertising features are con- 
cerned, the terms of the Copeland bill 
as it now stands before the House prob- 
ably will prevail. 

Sugar legislation resulted, according 
to the President, from an “unholy alli- 
ance” of refiners and domestic beet and 
cane growers. The President intends 
that Congress break this cooperative 
lobby; and he even expressed the hope 
that the present advantages to domestic 
refiners will be repealed before the 
normal end of the period to which the 
new law applies (about three years). 

The President stated that the sugar 
refiners impose excessive and unreason- 
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able burdens on the price of sugar for 
household use. He did NOT explain 
that the federal taxes on sugar are 
more than six times as much as the total 
cost of refining and the profits re- 
ceived. Defenders of the sugar industry 
are expected to explain to Mrs. House- 
wife that they get a small fraction of a 
cent, but Uncle Sam takes several times 
as much. 

Fortunately for alcohol, the proposed 
tax on molasses was eliminated from 
the sugar bill in conference. But in 
the House the food and drug bill still 
holds the twin threats: (1) That only 
grain alcohol may be used in beverages ; 
and (2) that non-beverage alcohol may 
be taxed just as are the beverage 
uses. Next winter Congress will settle 
these items. 


New Helium Law 


The Bureau of Mines becomes, in 
effect, monopoly producer of helium un- 
der the law passed at the end of the 
last session of Congress. This Govern- 
ment agency is authorized to purchase 
on an appraisal mutually agreed to, the 
helium facilities of the only commercial 
helium producer, a division of Girdler 
Corporation. Thereafter it will be the 
only going enterprise recovering helium 
for sale. 

As in the past, the Bureau will sup- 
ply the Army and Navy and other gov- 
ernment agencies on requisition at cost 
plus a nominal overhead. In addition, 
the Bureau may sell helium commer- 
cially. It is provided, however, that 
if the helium so sold is to be exported, 
or used in international aircraft flights, 
a permit for such use outside of the 
United States must be obtained from 
the National Munitions Control Board, 
of which the Secretary of State is 
chairman, 

Bureau officials hope this new law 
will permit somewhat increased activity 
at the Amarillo Station of the Bureau. 
Slightly more convenient arrangements 
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will be possible in the marketing of 
helium for domestic use in lighter-than- 
air craft. But no boom in the helium 
market is anticipated, uniess the pro- 
posed trans-Atlantic airship service can 
be established by joint efforts of Ger- 
man and American capital. The avail- 
ability of helium may help a little there, 
but the important thing is that the new 
air carriers get suitable maritime sub- 
sidy or mail contracts. 


Czech Trade Treaty 


In one of the first formal promulga- 
tions under the new practice of trade 
agreement negotiation, the State De- 
partment has announced a list of com- 
modities on which it is considering tariff 
adjustments in its deal with Czechoslo- 
vakia. Chemical industries are noting 
that decolorizing and deodorizing car- 
bon, potassium permanganate, glass and 
glass products, and certain types of 
china, porcelain, and related ware, are 
included. The State Department has 
announced the way in which it will 
receive presentation of views regarding 
these commodities. It is definitely stated 
that commodities not on this list will 
not be considered for tariff adjustment 
in these negotiations unless further no- 
tice is given. ~ 

Stiffening of the United States trade 
regulations was announced by Treasury 
officials during August. New counter- 
vailing duties against nine countries that 
subsidize goods imported into the United 
States have been announced. Thus far, 
most of the commodities so affected are 
foods or other agricultural products. 
Executives in other industries appar- 
ently are trying to determine whether 
similar protection against imports can 
be imposed to help them in meeting 
competition of commodities that are vir- 
tually Government controlled abroad. 


Stream Pollution 


Restriction in discharge of industrial 
wastes into the rivers will be imposed 
by legislation sure to pass next winter. 
The Vinson bill, passed by the House 
months ago, finally escaped the Senate 
committee deadlock during August, but 
died in conference through lack of time 
to adjust differences. 

When enacted this bill will charge 
the Public Health Service with investi- 
gation, fixing of standards, and enforce- 
ment. The Senate idea of definite purity 
standards for water supply will probably 
prevail. But from three to five years 
will be allowed for industry to adjust 
its operations to the standards fixed, 
if the more conservative legislators have 
their expected influence. 

The pressure of public opinion, and 
the desire of municipalities to get good 
water supply from streams at a mini- 
mum cost for the treatment, are expected 
to keep the Public Health Service reg- 
ulations aggressively functioning when 
the law is passed. 
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JAPAN’S CHEMICAL INDUSTRY DEPENDENT ON 
IMPORTED MACHINERY 


Special Correspondence 


ROWTH of the chemical industry in 

Japan during recent years has been 
remarkable and has become  self- 
sufficient as to many heavy and light 
chemicals, acids and alkalis, fertilizers, 
explosives, etc. Japan no longer imports 
sulphuric and nitric acids, its imports of 
ammonia and dyes have been decreasing 
apace, it exports a large quantity of 
rayon and other chemical fibers, and its 
explosives, glass and other products find 
their way into Asiatic markets. 

So far as chemical machinery is con- 
cerned, however, it still depends largely 
on foreign systems, designs and equip- 
ments. Its synthetic ammonia producers 
numbering a dozen, with a single excep- 
tion, employ foreign systems such as the 
Claude, Casale, Fauser, Mont Cenis and 
N.E.C., and all existing contact sul- 
phuric acid plants are equipped with im- 
ported machinery such as the Tentelew, 
Manheim, Schroder-Grillo, Lurgi, Mon- 
santo and Selden. In soda manufacture, 
the Solvay and Zahn are dominating. 

Noboru Nagamawari, assistant pro- 
fessor of Tokyo University of Engineer- 
ing, is studying this matter and has pub- 
lished his investigations concerning what 
vital chemical plants are being imported 
and how these may be produced within 
the country. Recently, he wrote an 
article in a book compiled by the uni- 
versity which is entitled “Analysis of 
New Industries,” and enumerates some 
big chemical plants which Japan has im- 
ported during recent months. 

His report follows in substance: Ac- 
cording to my investigation, Japan con- 
tinues to import a very large volume of 
chemical machinery from Germany, the 
United States, England and other coun 
tries, and some 10 plants, each costing 
more than one million yen, have been 
imported during the past several months. 
Notable among these are the 
coal liquefaction plant imported by the 
Korean Nitrogenous Fertilizer Com- 
pany, and the following various plants : 
Dubbs cracking plant, by Mitsubishi Pe 
troleum Co.; Power-Gas Corp.’s gas 
producers, by Korean Nitrogenous 
Fertilizer Co.; Linde’s gas producers, by 
Showa Fertilizer Co. and Ube Nitro- 
genous Fertilizer Co. Knowles’s elec- 
trolytic cells, by Yabase Engineering Co. 
Monsanto's sulphuric acid contact plants, 
by Toyo High Pressure Engineering Co. 
and Toryu Chemical Co.; Lurgi’s sul- 
phuric acid contact plants, by Nippon 
Dye Mfg. Co. and Nippon Soda Co.; 
temag-Meguin’s nitric acid concentrat- 
ing plant, by Yabase Engineering Co. 


Lurgi’s 


Japan's chemical industry is growing 


rapidly in all directions, and many 
branches of chemical manufacture 
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already suffer from over production 
with the prospect of being shaken to the 
foundation unless surplus output be con- 
sumed by export trade. But it is not 
an easy proposition to dispose of the 
mounting surplus stock in the markets 
abroad. The only way out is to re- 
strict production within the limits of 
domestic consumption and to export 
chemical machinery, instead of chemi- 
cal products, to the countries where 
their own production must be increased. 


Synthetic Resin Industry 


Synthetic resins have come to the fore 
in Japan with the development of the 
electric industries, in which they are 
widely used. Their quality, however, 
fails to keep abreast with the rapid 
stride in electric engineering technique. 
All the products so far offered lack 
certain important properties, although 
they are excellent with regard to cer- 
tain other characteristics. 

Tetsuro Haniu, engineer in the elec- 
tro-chemical laboratory of the Commu- 
nications Ministry, reviewing the present 
condition of the Japanese resin industry 
says in substance: the so-called 100 per 
cent phenol resin, which is soluble in 
drying oils, is produced by the Nippon 
Sakelite Co. Being a condensation prod- 
uct of alkyl phenols and formaldehyde 
just as are the Albertol of Germany or 
the Bakelite XR-254 of America, it is 
soluble in linseed oil, wood oil and other 
drying oils, and its coating is hard, ten- 
sile and resistant to water, acids and al- 
kalis. Even after immersion into water 
for 24 hours, its insulating property does 
not drop off more than 25 per cent. 

The phenol resin for plastic purposes 
was developed by Dr. Toshozo Sugi- 
moto of the Osaka Industrial Experi- 
ment Laboratory of the Ministry of 
Commerce and Industry. His product 
( lapanese Patent No. 830,659) was con- 


densed from hexamethylene-tetramine- 
triphenol obtained as a result of his ex- 
periments on the chemical reaction of 
phenols on formaldehyde under the cat- 
alyzing influence of ammonia. It is 
resistant to water and acids, and has 
high tensile strength and insulating 
property. According to the author's 
test, it has a dielectric constant of 
22,000-24,000 v/mm and a_ tensile 
strength of 500-550 kg/sq.cm. 

Urushiol, the essential ingredient of 
Japanese lacquer, urushi, is a unique in- 
sulating material. But its application to 
electric machinery, radio sets, etc., had 
been limited until its hygroscopic prop- 
erty was eliminated by mixing it with 
hexamethylene-tetramine. The mixture, 
when condensed by the usual method, is 
non-hygroscopic to a remarkable extent 
and offers the best quality of baking 
varnish for electric instruments. Re- 
search is being conducted by many Jap- 
anese scientists with a view to develop- 
ing some synthetic resin from the solu- 
tion thus condensed. 

Mr. Haniu himself has been making a 
study of the synthetic resin to be 
obtained by the condensation of the mix- 
ture of alkyl resins with aconite acid and 
ethylene glycol. His product has ap- 
proximately equal properties with those 
of the alkyl resin developed by Mr. R. 
H. Kienle of the General Electric Com- 
pany of America. It may be coated 
over enameled wires. 

Vinyl and styrene resins are also the 
object of intense research in Japan, al- 
though no tangible success has been 
attained to date. There is, perhaps, no 
single laboratory in the country that 
tackles the acrolein and acryl groups. 

There are, however, several firms 
which have been engaged in the con 
densation oi olefine polysulphide, all 
chemically combining olefine chlorides 
and sodium polysulphide so as to obtain 
a kind of artificial rubber. Two firms 


have already succeeded in turning out 
this product on a commercial scale. The 
one is the Furukawa Electric Company 
which discovered the “Thionites,” the 
other being the Fujikura Electric Cable 
Company, whose product is known by 
the trade name of “Hydrites.” 


New battery of 73 coke ovens recently placed in operation by Tennessee Coal, Iron 
and Railroad Co., at Birmingham, Ala., will produce daily: 1,110 tons of furnace 


coke, 20,263,000 cu. ft. of gas, 14,771 


gal. of tar, 17.7 tons of ammonium sulphate, 


5,207 gal. of light oil, and 3,123 gal. of motor benzol 
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GERMAN COMPULSORY LABOR AND MILITARY 
SERVICE CREATES SHORTAGE OF CHEMISTS 


From Our German Correspondent 


HAT 60 per cent of the proposals 

made under the Four-Year plan for 
inventions and new and substitute prod- 
ucts are useless was announced in Ber- 
lin recently before a technical journal- 
ists’ conference arranged by the Bu- 
reau of Raw and Structural Materials 
headed by Colonel Loeb, In addition 
to numerous industrial and educational 
institutions carrying on research, priv- 
ate inventors are encouraged, with gov- 
ernment subsidy and new regulations 
facilitating filing of patents, to develop 
new products which might help to free 
Germany from the necessity of imports. 
As a result, government offices and 
industries are flooded with suggestions 
ranging all the way from “crack-pot” 
theories to serious inventions. The 
government has finished investigating 
the first 2,000 proposals made by 
inventors. Of these, 60 per cent were 
predicated as “worthless,” 30 per cent 
as “stimulating,” and 10 per cent as 
“valuable.” 

I. G. Farben has donated 650,000 RM 
during the past three years to support 
the foundation “I. G. Chemikerhilfe,” 
which grants fellowships to unemployed 
chemists, according to a report to the 
50th annual meeting of the Verein 
Deutscher Chemiker in Frankfurt. This 
grant, administered jointly by I. G. and 
the central clearing office for employ- 
ment of chemists and physicists has 
given scholarships to 379 older chemists, 
and through additional training and vo- 
cational rehabilitation, 61 per cent of 
them found employment. 

Statistics of the clearing office re- 
flect the growing shortage of chemists 
in Germany with only 280 university- 
trained chemists registered as unem- 
ployed at the end of April. Of these, 
the larger number, especially in the 
organic and inorganic fields, was over 
45 years old, while only 87 persons 
under 35 years were unemployed or 
employed with incomes below 200 RM 
monthly. The shortage of young chem- 
ists is becoming more acute as the 
effect of the one-half year compulsory 
labor service and two-year military 
service is reflected in the number of 
German chemistry students enrolled at 
the universities, which dropped from 
3.216 to 2,810 from 1935 to 1936, while 
the number of foreign chemistry stu- 
dents increased from 404 to 538. Aver- 
age age for beginning university chem- 
istry study is thus going up to 21 and 
22 years, an age at which, in America 
and England, most students are com- 
pleting their courses. Another cause 
for concern is the shortage of laboratory 
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assistants and instructors at the uni- 
versities, for the incentive to enter more 
lucrative industry is strong; four-fifths 
of the 200 instructors leaving univer- 
sities last year were engaged by large 
concerns employing over 25 chemists, 
which also absorbed two-thirds of the 
graduates. Although the present de- 
mand for chemists cannot be filled for 
several years, care is taken to avoid 
future inflation of chemistry students 
and an overcrowding of the profession 
as in post-war years. 

A plant to treat 30 to 35,000 cu. me- 
ters of coke oven gas hourly to recover 
sulphur has been established at the 
Augusta Viktoria Hutls mine to in- 
crease the domestic output as the pro- 
duction of synthesis gas for the manu- 
facture of synthetic gasoline increases. 
Even though crude sulphur imports rose 
last year, Germany expects to attain self- 
sufficiency soon. The share of the 
United States, formerly Germany’s chief 
supplier, dropped from 66 to 48 per 
cent of the total imported sulphur from 
1935 to 1936. In 1936 Italy supplied 
34,569 tons, the United States 34,499, 
and Norway 2,172 tons. Low-grade 
domestic pyrite production increased 
considerably as a source of sulphuric 
acid as the Spanish war decreased ship- 
ments from Spain. 

A selling organization of German sul- 
phur producers has been founded in 
Frankfurt under the corporate name of 
“Schwefel G.m.b.H.” with a member- 
ship of 11 concerns, including I. G. 
Farben, Braunkohle Benzin A.G., Kali 
Chémie, and others. 

Considerable interest is being shown 
in Germany for the second America 
study trip for German chemists from 
Oct. 26 to Nov. 19, arranged under the 
auspices of the Dechema and Verein 
Deutscher Chemiker. The itinerary will 
begin with a reception in the McGraw- 
Hill building in New York and will 
include visits to leading chemical plants 
and scientific institutions in New York, 
Boston, Detroit, Chicago, Pittsburgh, 
Washington, Wilmington, and Philadel- 
phia. 

Production of the American devel- 
oped “Thiokol compounds” the trade 
name for a number of olefin-polysulphide 
reaction products with rubber-like qual- 
ities, has been undertaken by the “Thio- 
kol G.m.b.H.” in Saarau, Silesia. 

An innovation in this field which has 
been widely advertised is the acetylene- 
base synthetic gutta percha (marketed 
under the name of “Guttasyn” by the 
firm H. Rost & Co., Harburg, Wil- 
helmsburg). The technical possibilities 
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of this product, designed to supplant 
rubber in hose and tubing, have not 
been completely studied, but it is not 
affected by concentrated acids like 
hydrofluoric and phosphoric, diluted in- 
organic acids (storage battery acids, 
sulphuric sp.gr. 1.4), concentrated lyes, 
water (hydrogen peroxide 30 per cent, 
seawater), dibasic organic acids, oils 
and fats, hydrocarbons (benzine, petrol, 
petrol-ether, etc.) higher fatty acids, 
glycerine, illuminating gas, sulphur di- 
oxide, chlorine gas. It is affected, how- 
ever, by concentrated inorganic acids 
(sulphuric 1.85, nitric 1.4), high per- 
centage alcohols, chloroform, benzol, 
toluol. Tests show that “Guttasyn” can 
be used in temperatures from —30° to 
+ 110° C., is non-flammable, and does 
not oxidize or become brittle with age. 
The new material can be worked on 
a lathe, and products made from it in- 
clude -hoses, tubing, washers, valves, 
membranes, etc. 


Chemical Companies in New 
Financing Arrangement 


The Victor Chemical Works has em- 
barked on a financing proposition which 
involves the offering for public sale of 
150,000 shares of the company. Of 
these shares 75,000 represent new financ- 
ing and 75,000 acquired from present 
stockholders. 

Proceeds from the sale of the 75,000 
shares being offered for the account of 
the company will be used in the amount 
of approximately $1,000,000 for the ac- 
quisition of real estate and construction 
of an electric furnace and chemical plant 
at Mount Pleasant, Tenn., which will 
add substantially to the company’s ca- 
pacity to produce phosphoric acid. 

The Harshaw Chemical Co. has filed 
with the Securities and Exchange Com- 
mission a statement registering 59,458 
common shares of the company. The 
registration statement also covers 118,- 
915 subscription rights entitling present 
stockholders to purchase the registered 
shares at the rate of one additional share 
for each two shares owned. The unsub- 
scribed portion of the shares registered 
will subsequently be offered publicly. 

Net proceeds will be used to retire 
bank loans of approximately $650,000, 
to make plant and laboratory additions 
and improvements requiring about $500,- 
000, to acquire inventories, and for other 
corporate purposes. 

Air Reduction Co., Inc., also has had 
listed 36,790 shares of its common stock. 
This is in connection with the acquisi- 
tion of Crystal Carbonic Laboratory, 
Inc., and Crystal Carbonic Laboratory— 
both subsidiaries of Coca Cola. 

Payment will be made in common 
stock of the company, 34,561 shares be- 
ing paid for Crystal Carbonic Labora- 
tory, Inc., and 2,229 shares for Crystal 
Carbonic Laboratory. Both of the com- 
panies are manufacturers of liquid car- 
bon dioxide. 
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LATEST CENSUS FIGURES SHOW GROWTH IN 
BRITISH CHEMICAL PRODUCTION 


From Our London Correspondent 


URTHER sstatistics gathered from 

the chemical and allied trades as a 
result of the Fifth Census of Produc- 
tion (1935) have been published by the 
Board of Trade. They show that the 
gross value of output for chemicals, 
dyes, drugs, fertilizers, disinfectants, 
glue, ink, gum, etc. amounted to 
£67,324,000, which is an increase of 
£4,617,000 over that of the previous 
Census (1934;. The production of 
“fine chemicals” decreased from 19,- 
661,000 pounds to 17,218,000 pounds, but 
due to an increase in market prices the 
value was slightly more than that for 
the previous year, which was £1,470,000. 

During July the Board of Trade 
issued an additional list of fine chemicals 
which will be subject to duty at 334 
per cent ad valorem under the Safe- 
guarding of Industries Act, from 
August 19. This list includes mandelic 
acid and its ammonium salt (which is 
now an established therapeutic agent), 
cyclopropane (a new anaesthetic which 
shows results), magnesium 
stearate, hydroxycitronellal acetals, and 
butyl glycol and its esters. 

Some epoch-making remarks about 
the use of aminobenzene-sulphonamide, 
from a medical aspect, were made by a 
research worker, Dr. W. J. C. Dyke, at 
the annual British Pharmaceutical Con- 
ference which was held at Liverpool at 
the end of July. Earlier in the month 
the Society of Chemical Industry held 
its annual meeting at Harrogate, when 
Lord Leverhulme was re-elected presi- 
dent for the ensuing society year. 

The market for industrial chemicals 
remains fairly stable in the United King- 
dom. Of American interest is the fact 
that new business for cresylic acid is still 
rather scarce, even in respect of the 
American duty-free product. An _ in- 
crease of 5s. to 7s. 6d. per cwt in the 
price of Rochelle salt was announced 
by British makers at the middle of July, 
in consequence of a dearer market for 
the raw materials. The average price 
for sulphuric acid has also advanced to 
the extent of 5s. per ton in the case 
ot B. O. V., and 7s. per ton for R. O. V., 
but this increase will affect a very 
small number of users immediately as 
the bulk of the acid is sold under con- 
tracts which normally expire at the end 
of the year. The principal cause of the 
rise in price is said to be an increase in 
overseas freight on pyrites. Sulphate of 
ammonia prices have also been increased 
for delivery to farmers in the course 
of the forthcoming season. 

The Distillers Co., Ltd., has decided 
to reconstruct Cambus Distillery, which 
was destroyed by fire in 1914. At the 


recent annual meeting it was stated that 
the demand for industrial alcohol has 
increased during the past year, and that 
the present low cost of production has 
given exceptional facilities for new 
manufacturers to be started up in the 
United Kingdom. The market for 
carbonic acid gas also shows develop- 
ment, more especially in respect of the 
solid “dry ice” which is sold under the 
company’s brand name of “Cardice.” 
British Glues and Chemicals, Ltd., has 
alsu recently held its annual meeting, 
when "+ was pointed out that there has 
been a -"tbstantial shrinkage in world 
glue stocks and that the company looks 
forward to a continued good demand in 
the home and foreign markets. 
According to the annual report of the 


CALENDAR 


AMERICAN GaAs ASSOCIATION, annual 
convention, Cleveland, Ohio, September 
27-October 1. 


Cuicaco Exposirion oF PowER AND 
MECHANICAL ENGINEERING, Interna- 
tional Amphitheater, Chicago, IIl., Oc- 
tober 4-9. 


ELECTROCHEMICAL Soctety, fall meet- 
ing, St. Louis, Mo., October 13-16. 


TECHNICAL ASSOCIATION OF THE PuLp 
AND Paper Inpbustry, fall meeting, 


Savannah, Ga., October 18-20. 


AMERICAN INSTITUTE OF MINING AND 
METALLURGICAL ENGINEERS, Iron and 
Steel Division and Institute of Metals 
Division, Atlantic City, N. J., October 
18-21. 


AMERICAN WELDING Socrety, annual 
meeting, Atlantic City, N. J., October 
18-22, 


AMERICAN PETROLEUM INSTITUTE, an- 
nual meeting, Chicago, IJl., November 
8-12. 


AMERICAN INSTITUTE OF CHEMICAL 
ENGINEERS, annual meeting, St. Louis, 
Mo., November 17-19. 


CHemicAL Exposition, Grand 
Central Palace, New York City, De- 
cember 6-11. 


AMERICAN CHEMICAL SOCIETY, semi-~ 
annual meeting, Dallas, Texas, April 
18-21, 1938. 


Colour Users’ Association the level of 
present-day dyestuff prices is considered 
to be far too high by comparison with 
pre-war prices. So far as certain prod- 
ucts of the specialty type are concerned 
it is stated that the absence of compe- 
tition has had its effect in promoting the 
present position. The question of the 
price of benzol to the dye-making in- 
dustry, and also the manufacture of 
pure anthracene in the United Kingdom, 
are problems which have recently 
engaged the attention of the Dyestuffs 
Industry Development Committee. 

Modern Fuels, Ltd., a new company, 
has purchased the coal-oil works at 
Seaham Harbour, formerly owned by 
Coal and Allied Industries, Ltd., and 
when reconstructed the plant may be in 
operation again before the end of the 
year, after lying idle for six months. 

Oil prospecting in the United King- 
dom has now involved the issue of 69 
licenses, covering an area of 11,350 
square miles, under the Petroleum {Pro- 
duction) Act 1934. The companies con- 
cerned are D’Arcy Exploration Co., 
Anglo-American Oil Co., Midlothian 
Petroleum Syndicate, Steel Bros. and 
Co., and Gulf Exploration Co. 

New “chemical” companies registered 
in London during the first six months 
of 1937 numbered 274, with a total 
capital of £1,242,624, and of these all 
but four—with a total nominal capital 
of £115,100—were private companies. 


Japan Developing New 
Source of Iodine 


A new company capitalized at $150,- 
000 has been organized in Japan for the 
purpose of recovering iodine from sub- 
terranean brines which occur in the 
natural gas area of Otaki and vicinity, 
according to reports from Trade Com- 
missioner Paul P. Steintorf, Tokyo. 
The organization, which is a subsidiary 
of the Otaki Natural Gas Co., will util- 
ize a process developed by the Physical 
and Chemical Research Institute. Here- 
tofore Japan has obtained its iodine sup- 
ply from seaweed or “kelp” and has 
produced more than enough to satisfy 
the domestic demand from that source. 

It is believed that the new company 
will produce for export, particularly in 
view of the iodine cartel agreement en- 
tered into some time ago between Jap- 
anese and Chilean producers. Under the 
terms of this agreement, which was rati- 
fied on June 10, it is understood that 
Chile agrees not to sell iodine in the 
Japanese Empire, and Japan is allotted 
an export quota of 70 metric tons per 
annum, which is subject to revision every 
three months in accordance with fluctua- 
tions in demand. 

It is not believed Japan will be able 
to fill its export quota in the immediate 
future as its current output is probably 
under that figure—a little more than 36 
metric tons was produced in 1934. 


$12 VOL, 44 © CHEMICAL & METALLURGICAL ENGINEERING ¢ No. 9 


SEPTEMBER 1937 


7 
. 
off 
de 
3 
- 
$25 
4 
be’ 
» 


=PERSONALITIES 


+A. A. Bates recently joined the staff 
of the Westinghouse Research Labora- 
tories as manager of the chemical and 
metallurgical division. Previously he 
had been employed by the National Tube 
Co. and was also research metallurgist 
for the National Malleable and Steel 
Casting Co. He is a former professor 
of metallurgy at Case School of Applied 
Science, 


A. A. Bates 


+ Firman E. Bear, formerly director 
of agricultural research for the Amer- 
ican Cyanamid Co., has been appointed 
scientific editor of the Country Home 
magazine. 


+ Atrrep CLARK has been made a mem- 
ber of the technical staff of Battelle 
Memorial Institute. He has _ been 
assigned to the division of applied chem- 
istry and will work in the field of syn- 
thetic organic chemicals. 


+ M. I. Dorran, former manager of the 
dust division of the Blaw-Knox Co., is 
now employed by the Pangborn Corp. 
as general field representative specializ- 
ing in dust control. The dust control 
interests of the Blaw-Knox Co. have 
recently been taken over by the Pang- 
born Corp. 


* Wayne Z. Frienp has been added to 
the development and research staff of 
the International Nickel Co. During 
the past seven years Mr. Friend has 


been associated with the Phillips Petro- 
leum Co. as chief technologist of its 
Philgas department. 


+ Georce P. Gray, a former chief of 
the chemistry division of the California 
State Department of Agriculture, has 
been made secretary and general super- 
visor of fertilizer production at J. A. 
MacDonald, Inc., Los Angeles. 


+ Joun R. HurrMan this month begins 
his duties as assistant professor of 
chemical engineering at New York Uni- 
versity. Last year he received his Ph.D. 
from Columbia University where he was 
associated with the development of the 
revolving disk fractionating column for 
separation of oxygen isotopes. To sports 
followers Dr. Huffman is well known 
as the American national three-weapon 
fencing champion. He has been a mem- 
ber of the last three Olympic teams. 


Krare S. MArKLEY has been trans- 
ferred from the Washington offices of 
the Bureau of Chemistry and Soils to 
head the oil section of the soybean 
laboratory of that bureau at Urbana, III. 


F. Mortara has been added 
to the chemical engineering staff of D. 
W. Haering & Co., Inc., Chicago. 


+A. U. Seysoit, Ph.D. Yale 1936, has 
been appointed to the technical staff of 
the non-ferrous metallurgy division of 
Battelle Memorial Institute. He will 
be engaged in work on copper-base and 
lead-base alloys. 


L. Srecer, formerly chemical 
engineer for A. G. McKee & Co., Cleve- 
land, has accepted a position with 
Sharples Solvents Corp. at Wyandotte, 
Mich. 


+E. Bricht Wrtson, Jr., assistant 
professor of chemistry at Harvard Uni- 
versity, has been awarded the 1937 
American Chemical Society prize of 
$1,000 in recognition of his work in 
physical chemistry. The award is made 
annually to an American chemist under 
31 years of age who has done outstand- 
ing research in pure chemistry. 


+ Ropert P. Russet, has been ap- 
pointed executive vice-president of the 
Standard Oil Development Co., and, 


Robert P. Russell 


under F. A. Howard, president, will 
assume general executive responsibility 
in the company. Dr. Russell is familiar 
to the profession as co-author with R. 
T. Haslam of the book “Fuels and Their 
Combustion.” 


OBITUARY 


+H. E. ArmMstroncG, often named as 
the most prominent figure in British 
chemistry, died last month at the age 
of 89. He was a senior Fellow of the 
Royal Society. 


+ EvuGeNe Merz, retired president of 
Heller and Merz Corp. and vice-presi- 
dent of Calco Chemical Co., died Sep- 
tember 5 at his home in Florham Park, 
N. J. He was 68 years of age and had 
spent 40 years in active association with 
chemical and dyestuff manufacture. 


+ ALEXANDER G. McKENNA, chairman 
of the board of directors of the Pomona 
Pump Co., Pomona, Calif., died July 
29. He was 72 years of age, and during 
his lifetime was intimately connected 
with metallurgical developments in the 
steel industry. 


+ Horace W. Hooker, vice-president, 
treasurer and director of the Hooker 
Electrochemical Co., died August 30 at 
the age of 60. 


+ Attison BisHopric, president of the 
Natural Sodium Products Co. Ltd. of 
Cincinnati, Ohio, was killed in an auto- 
mobile accident on August 31. 
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CONSUMPTION OF CHEMICALS DECLINED 
THROUGHOUT SUMMER MONTHS 


CCORDING to the report of the 

Federal Reserve Board, there was 
very little change in the status of gen- 
eral industrial production in July as 
compared with the totals for the preced- 
ing month. The report stated that total 
volume of industrial production and dis- 
tribution of commodities to consumers 
showed little change from June to July, 
when allowance is made for the usual 
summer declines. Without seasonal ad- 
justment, however, a 3-point drop is 
noted. 

The board’s seasonally adjusted index 
of industrial production was 114 per 
cent of the 1923-1925 average in July, 
the same as in June and 4 points lower 
than in March, April and May. 

Factory employment increased some- 
what from the middle of June to the 
middle of July, when a decline is usual, 
and factory pay rolls decreased less than 
seasonally. The largest increases in em- 
ployment were in the steel industry and 
in the food industries, particularly at 
canning factories. Other manufacturing 
industries as a group showed somewhat 
less than the usual seasonal decline. 

July sales of both manufacturers and 
wholesalers showed substantial increases 
over the same month last year, accord- 
ing to a survey by the Bureau of For- 
eign and Domestic Commerce. Total net 
sales of 522 manufacturers in 15 indus- 
tries registered an increase of 7.8 per 
cent during the month over July of last 
year, 

The position of the more important 
chemical-consuming industries clearly in- 
dicates that consumption of chemicals in 
July fell off materially from the totals 
of the preceding month. In the first 
place, a marked decline was reported in 
textile manufacture. Consumption of 
cotton dropped from 681,000 bales to 
583,000 bales in July. Silk consumption, 
measured by mill deliveries showed a 
total of 35,783 bales for June and 31,399 
hales for July. Consumption of apparel 
class raw wool averaged 4,102,000 Ibs. 
weekly during July, as compared with 
a weekly average in June of 5,020,000 
Ibs. Consumption of carpet class raw 
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wool averaged 1,581,000 lbs. weekly dur- 
ing July, compared with a weekly aver- 
age consumption of 2,378,000 Ibs. in June. 

In the glass industry, production of 
containers held up very well in July but 
other branches made a less favorable 
comparison. The output of plastics, 
artificial leather, denatured alcohol, ex- 
plosives, and fertilizers also showed sea- 
sonal declines. 

On the other hand, byproduct coke 
ovens extended their operations with 
larger yields of crude coal tar, light 
oils, ammonia, and benzol. Producers of 
wood rosin and turpentine likewise were 
more active and the same was true for 
synthetic methanol production which is 
on its way to an all-time record this 
year. 

The comparison for July and June is 
substantially true of a comparison of 
productive activities in July this year 
with those of July last year. This in- 
dicates that percentages of gain reported 
for the chemical industry for the first 
half of this year, were somewhat low- 
ered by the drop in July operations. 

While production of cellulose plastie 
products has increased considerably this 
year, it develops that this is not due en- 
tirely to expansion in domestic consump- 
tion. Steady and remarkable gains in 
exports of American plastic bases and 


materials for use in fabrication of prod- 
ucts abroad, came to a total of 9,500,000 
Ibs. with a value of $3,413,000 during the 
first half of the current year, a jump of 


almost 3,000,000 Ibs. over the figures for 


Production and Consumption Data for Chemica!-Consuming Industries 


PRODUCTION 


Aleohol, denatured, 1,000 wi. o. 
*Ammonia, tons.............. 
Automobiles, number. ......... 

Benzol, 1,000 gal. . 

Byproduct coke, 1,000 tons... 
Cellulose acetate plastics, 1,000 lb.. 
Nitrocellulose plastics, 1, 000 Ib 

Glass containers, 1,000 gr 

Plate glass, 1,000 sq. ft....... 

Methanol, crude, 1,000 gal............ 
Methanol, synthetic, 1,000 gal........ 
Pyroxylin spread, 1,000 
Rosin, 
Turpentine, wood, bbl............. 
Rubber reclaimed, tons. 
Steel barrels and drums, umber.......... 


CONSUMPTION 
Cotton, 1,000 bales............. 
Explosives, sales, 1,000 lb 


the same period in 1936. Pyroxylin film 170 
support also known as “celluoid” film 160 
base led the export list, according to 150 
official figures. Shipments in that group a 
totaled 1,985,600 Ibs. for the six months 120 
period as compared with 1,186,000 Ibs. 110 
last year. 100 
July fertilizer tax tag sales in the 12 } 
reporting Southern States amounted x 
to 58,226 tons, according to The Na 
tional Fertilizer Association. This was 
approximately one-third more than in - 
July of last year and was substantially ~ 
above July, 1935. In the southern and 120 
midwestern areas the sales for the month 110 
of July are ordinarily a very smal! part 106 
of the year’s total. In the past several 9 
years July tag sales in the South ac- ei 
counted, on the average, for only 0.6 
per cent of the year’s total, while in the 171 
Midwest the July ratio has been 0.9 o 16 
per cent. g 
Sales in the South in the first seven bay 
months of this year totaled 4,707,851 + 19 
tons, compared with 3,689,052 tons last ott 
year. This represents a gain of 28 per ie 
cent over the corresponding period of > ‘ 
1936. Increases were reported by all . 
12 States. 4 
Foreign trade in chemicals and re- +18 
lated products has made a good showing 017 
this year although in a few instances ex- 16 
port tonnage has been adversely affected ° “ 
by inability to negotiate freight space ois 
at satisfactory price levels. Both the 12 
outward and inward movement in July 11 
was cut down and at present, the situa 10 
tion in the Far East is not favorable. . 
Goods of Chinese origin have advanced ? 
in price with shipments uncertain. 
Difficulty in getting shipments through : 
to Chinese industrial centers already has y 
affected export trade with that country. 2 
In 1936, China’s imports of chemicals x 
were supplied, almost 40 per cent by i" 
Germany, 16 per cent by Japan, 12 per . 
cent by the United States, and 12 per r 
cent by Great Britain. if 
Gain for 
July, July, Jan.- Jan.-July, 1937 
1937 1936 193 1935 per cent 1 
6,753 6,122 48,454 45,097 7.4 . 
69, 204 58,238 480,171 379,952 26.4 
438,834 440,731 3,227,683 2,929,291 10.2 
10,762 8,869 71,683 59,961 19.5 
4,422 723 30,118 24,375 23.6 
831 1,002 8,269 6,516 26.9 
1,281 1,225 11,621 8,887 30.8 
4,978 3,844 31,471 24,656 27.6 
15,345 16,428 121,922 118,509 2.9 
465 385 3,578 3,117 14.8 
2,565 1,951 15,078 11,853 27.2 
4,317 4,668 42,252 33,652 25.6 
65,561 55,151 432,765 371,593 16.5 
10,022 8,523 67,240 60,276 11.5 
16,241 11,628 196,753 78,343 36.3 
716,038 759275 6,026'916 29.5 
583 607 4,773 3,927 21.5 
31,399 36 ,658 265 ,627 241,794 9.8 
27,291 30 , 484 217,618 177 ,430 22.7 
43,560 48 , 250 355 ,657 331,950 7.1 


* Sulphate ecuivalent of byproduct coke oven production. 
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IMPROVED CALL REPORTED FOR VARIOUS 
CHEMICAL PRODUCTS 


— improvement was reported in 
demand for chemicals in the latter 
part of August and in the present month 
to date. Call for white lead was stimu- 
lated late in August by an announcement 
that an advance of one-half cent per Ib. 
would become effective on Sept. 1. 
Higher prices for the metal were re- 
sponsible for the rise in the pigment 
schedule and corroders were not willing 
early in the month to accept business at 
the quoted figure for delivery beyond the 
current month. 

Contract deliveries of mineral acids, 
alkalis, and chlorine are reported to be 
going forward with regularity and in 
some sections stocks of sulphuric acid 
are still small with a very firm tone to 
prices. 

Despite the fact that some consuming 
industries operated less actively during 
the hot-weather period, prices for chem- 
icals have been well maintained and the 
weighted index number for last month 
again turned upward with higher prices 
in effect for such chemicals as metal 
salts, phenol, and cream of tartar. The 
schedule of prices for denatured alcohol 
—anti-freeze grade—also announced 
during the month and is higher than the 
figure at which last year’s supply was 
sold. Other grades of industrial alcohol 
were not changed in price. A _ revised 
method for quoting on cobalt metal has 
been adopted with metal refined in Bel- 
gium varying from $1.36 per lb. to $1.92 
per lb., according to quantity. Cobalt 
oxide is still held at $1.67 per Ib. 

Prices for vegetable oils as recorded 
by the weighted index number were 
decidediy lower for the period. Price 
changes within the group, however, were 
in both directions as some imported oils 
were commanding higher prices with the 
majority of domestic oils below the 
levels last reported. Incidentally trad- 
ing in linseed oil futures which opened 
on Sept. 1 has not yet attracted much 
attention from crushers as a_ hedging 
market 


CHEM. & MET. 
Weighted Index of 
CHEMICAL PRICES 


Base=100 for 1927 


Last month 90.00 
September, 19386 ..........:. 86.34 
September, 1935 ............ 87.35 


Higher prices for metal salts, par- 
ticularly lead carbonate had a bullish 
effect on the weighted index number. 
Heavy chemicals, as a rule held a 
steady price course. Turpentine sold 
at lower levels. 


In the market for naval stores, both 
rosin and turpentine have held an easy 
price position from the time that new 
crop offerings came on the market. Ex- 
port demand in the first half of this year 
was considerably below that for the like 
period of last year with a drop of more 
than 21 per cent in the case of gum rosin 
and of nearly 16 per cent in the case of 
gum turpentine. The two marketing 
organizations formed by producers are 
expected to keep the market from undue 
selling pressure and their influence will 
be followed with interest as the season 
progresses. 

Reports from abroad indicate that sup- 
plies of phenol are limited and this is in 
line with statements that export inquiry 
has increased of late. As there has been 
a good call from domestic buyers, the 
home output is finding a ready market 
and producers have marked up the price. 

Exports of casein from the Argentine 
declined to 9,465 metric tons in the first 
half of 1937 from 10,288 tons in the same 
months of last year, according to reports 
from Buenos Aires. Exports to Ger- 
many, the largest purchaser, declined 
from 5.913 to 2.591 tons but shipments 
to the United Kingdom increased from 
1,148 to 1,656 tons and those to the 
United States from 1,169 to 1,203 metric 
tons. 

The borax cartel of Czechoslovakia 
which was to expire on June 30, 1937, 
has been extended for another year, ac- 
cording to advices from Prague. The 
Czechoslovakian organization is a mem- 
ber of the international borax cartel, it 
is stated. 

The German firm which has been 
manufacturing the fertilizer known as 
“Hakaphos,” has discontinued the line 
and replaced it with “Hakaphos-Neu” 
which is said to be a complete plant 
food. It is sold in 5 kilo tins, and in 10 
and 25 kilo buckets and pails chiefly to 
gardeners and horticulturists. Exporta- 
tion of this product has been prohibited, 
according to reports from Berlin. 

Regulations governing the inspection, 
sampling and quality certification of 
cottonseed have been fixed by the De- 
partment of Agriculture. Thus there is 
initiated an important new cottonseed 
marketing supervision, which is expected 
ultimately to extend to rather full regu- 
lation of the seed and seed-crushing 
industry. 

A few modifications in the 1932 official 
standards for grades of cottonseed have 
been made; and new rules regarding 
sampling and testing are announced. It 
is expected that those making analyses 
of cottonseed for the public will be fully 
supervised under licenses and standard 
test procedures enforced. 

The objective of this regulatory effort 
is primarily protection of cotton growers 


and ginners against the fraud that may 
result from under-rating the quality of 
the seed supplied. But it is expected 
that dependable inspection service and 
wider use of uniform standards of qual- 
ity will be equally beneficial to refiners 
and users of cottonseed oil. 

Consequent upon the flareup of war in 
the Orient, drug and chemical values 
have been climbing steadily in this coun- 
try, with a marked slackening of offer- 
ings, which, in some cases, has mounted 
to complete stoppage of shipments. 

China wood oil has been quoted at 
high levels and American importers are 
inclined to believe that even if the hos- 
tilities in China are of short duration, 
effects of the situation will be prolonged 
since the amount of destruction of oil 
stocks and the disruption of production 
can not be known for some time. 

Perilla oil also has increased in price 
since the outbreak of the hostilities. 
Much of the advance is credited to pur- 
chase of perilla as a substitute for wood 
oil. 

Among chemical developments in for- 
eign countries, it is reported to the De- 
partment of Commerce that until re- 
cently Japan had only one plant for the 
production of carbon black but others 
are now being established in Formosa 
for the extraction of this material from 
natural gas. Production of carbon black 
from all plants is expected to aggregate 
3,350 metric tons during the current 
year which is more than half the esti- 
mated annual consumption of from 5,000 
to 6,000 metric tons. 

Italian alcohol production more than 
doubled last year reaching a total of 
29,000,000 gal. against an output re- 
corded at 13,680,000 gal. in 1935, ac- 
cording to reports from Rome. Less 
grain was used in the manufacture of 
alcohol during the latter year but dis- 
tillation from sugar byproducts almost 
tripled, and sugar was used for the 
first time. 

The Japanese Government—as well as 
the trade—is working on estimates for 
consumption of ammonium sulphate for 
the next fiscal year (August 1937-July 
1938). With an anticipated increase of 
10 to 15 per cent in consumption, im- 
ports of 100,000 tons will be necessary. 


CHEM. & MET. 
Weighted Index of Prices for 
OILS AND FATS 


Base—100 for 1927 


88.80 
92.77 
90.92 
85.10 


Oriental oils were sharply higher 
in price with China wood in a nom- 
inal position as far as futures were 
concerned. Domestic oils and fats 
were reduced with new crop crude 
cottonseed oil leading in the decline. 
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4 INDUSTRIAL CHEMICALS 
d 
- Current Price | Last Month Last Year 
Aestone, drums, Ib......... -$0.07 |$0.06 -$0.07 |$0.08 -$0.09 
Aeid, acetic, 28% » bbl., ewt......| 2.53 — 2.78 | 2.53 — 2.78 | 2.45 — 2.70 
Glacial 99%, drums........-. | 8.70 8.95 | 8.70 8.95 | 8.43 - 8.68 
U.S P. reagent }10.75 —11.00 [10.75 -—11.00 {10.52 -10.77 
.25- .28 .25- .28 .29 
Hydro sfluorie 30% carb., lb. 07 .074| .07 .07 — .07} 
Lactic, 44%, tech., light, bbl., 064— .064- .06; 
Muriatic, 18°, tanks, cwt...... 1.05 -... 0,08 1.00 1.10 ‘ 
t Nitrie, 36°, carboys, Ib........ | 05 - 
Oleum, tanks, wks., ton. ...... 18.50 -20.00 |18.50 -..... 18.50 -20.00 
Oxalic, crystals, bbl., Ib....... .12 .12 
Phosphoric, tech., c’bys., Ib.... 09 - 10 09 - 10 - .10 
Sulphuric, 60°, tanks, ton......|13.00 -...... Ok 11.00 -11.50 
Tannic, tech., bbl., Ib. ........ . .20- .30 
1 Tartaric, powd., bbl., Ib... 242-1254] 24-25 Current Price} Last Month | Last Year 
Alcohol, Butyl, tanks, Ib. . .08}-...... .08}-...... 08}-...... Synthetic, tanks, gal....... 
| Denatured, 190 proof......... Orange mineral, cesk., Ib. ........ 
Alum, ammonia, jump, bbl., lb.. .04 .03 — .04 .03 .04 Yellow, cases,Ib.............. "24 .30 
Potash, lump, bbl., Ib. .... 034- .03- .04 Potassium bichromate, casks, Ib..| .08j- .09 | .08{- .09| .08}- .09 
Alumi wane hate, com bags cwt.| 1.35 — 1.50 | 1.35 — 1.50 | 1.35 — 1.50 Carbonate, 80-85%, calc. csk aoa! 
Iron free, bg., owt 2.00 — 2.25 | 2.00 — 2.25 | 2.00 - 2.25 064- 06}- 07 
tanks. Ib...| Hydroxide (c’stic potash) dr.,Ib.|_.07 - .07}| .07 .06{- .06 
Ammonia, anhydrous, oyl.,Ib....) .16 16) 16 Muriate, 80% bgs., ton........ 23.00 -..... 23.00 -......|/22.00 -...... 
tanks, Ib....| .O04)-...... 04}-...... -O4$-...... Nitrate, bbl. Ib.............. 054- .06| .05$- .06| .054- .06 
Sulphate, wks., owt........... Sal ammoniac, white, casks, Ib... 05 .054) .05— .054) .05 
Amylacetate tech., Sante, .12 12 Salsoda, 100 — 1.05 | 1.00 1.05 | 1.00 — 1.05 
1 Antimony Oxide, .15j- .16 .16 Salt cake, bulk, ton............. 13.00 -15.00 |13.00 -15.00 |13.00 -15.00 
Arsenic, white, powd., bbl., Ib... . .03 — .033) .03 — .034) .034- .04 Soda ash, light, 58%, bags, con- > 
Barium carbonate, bbl., ton...... 52.50 -—57.50 |52.50 —57.50 |56 50 -—58.00 Dense, ‘bags, cwt 1.25 1.25 
Chloride, bbl., ton............ 72.00 -74.00 |72.00 -74.00 |72.00 -74.00 goda solid, drame,| 
ae .07 .08 .07 — .08 .084- .09 contract, 2.60 — 3.00 | 2.60 — 3.00 | 2.60 3.00 
eaching powder, f. o. b., wks., 21 Bicarbonate, bbl., cwt......... 1.75 — 2.00 | 1.75 — 2.00 | 1.85 — 2.00 ; 
36- . 36- .3 Bisulphite, bbl., ib............ .04| .03;- .04| .03- .04 
GF BD. > + Chloride, tech., ton........... 12.00 -14.75 |12.00 -14.75 |12.00 -14.75 ‘ 
Carbide drums, Ib........... 05  .06 .05 .06 .05- .06 Cyanide, cases, dom.. Ib .17 
f Chloride, fused, dr., del., ton. . .|20.00 —33.00 |20.00 —33.00 |20.00 —33.00 b.............. “08 07}- “08 “08 
flake, dr., del., 00 —35.00 |22.00 —35.00 |22.00 -35.00 Hyposulphite, bbl., owt... ....| 2.40 2.50 | 2.40 - 2.50] 2.40 - 2.50 
Phosphate, bbl., Ib......:..... .08 | .08 .07}- .08 Metasilicate, bbl., cwt......... 2.15 — 3.15 | 2.15 3.15 | 2.90 3.00 
Carbon bisulphide, drums, lb. . .05 .06 .05 .06 .054-— .06 Nitrate, bags, cwt wee 1.29 - 
Tetrac hk ride drums, lb os .05}- .054- .06 Nitrite casks, lb. 07 F “08 “07 “08 “07 ‘oa 
Chlorine, liquid, tanks, wks., Ib...| 2.15 2.15 2.13 Phosphate, dibasic, bbl., Ib... .| 1.70 -......] 1.70 .022- .024 
Cobalt oxide, cans, 1.67 - 1.70 1.67 1.70 1.41 - 51 Silicate (40° dr.) wks ewt 80 85 80 85 80 85 
q Copperas, bgs., f.o. b., wks., ton. 115 00 —16.00 15.00 —16.00 15.00 —16.00 Sulphide fused 60-62% dr. ‘lb. 034 023- “03 “03 
Sulphate, bbl., ewt............ 5.15- 5.40 | 5.15 5.40 | 4.00 - 4.25 suiphur, crude at mine, bulk, ton. |18.00 -...... 18.00 =...... 
Cream of tartar, bbl.,]b......... .20 .19 .17 Chloride, dr.. Ib 03- .04 03 .04 O34- .04 
Diethylene glycol, dr., Ib. ....... 22- .23 .22- .23 203 Dioxide ‘evi. “07 “08 “08 ‘07 
Epsom salt, dom., tech., bbl, ewt. 1.80 2.00 1. 80 2.00 1, 80- Flour ba “4 owt Fane 1.60 3.00 160 3.00 1.60 3.00 
Formaldehyde, 40%, bbl., Ib..... .06} .06) .06- .07 Crystals ib “42 ‘ 
ruse! oil, ref. drums, Ib.......... .16- 16-218 Carbonate, bbl., ib (15) 
Glaubers salt, bags, cwt......... .95 — 1.00 .95 — 1.00 .85 1.00 Cyanide dr Ib. "36 "38 "36 "38 "36 "38 
White, basic sulphate, sck.,lb..| .07}-...... Sulphate, bbl., ewt............ 3.15 3.60 | 3.15 - 3.60 | 2.65 - 3.00 
ead arsenate, powd., bbl., lb. ... 09- . 
Lime, chem., Masses O I L A N D F A T Ss 
Lithophone, bags, .04j— .043| .043) .04)- . 
Magnesium carb.. tech., bags.ib..| .06- .063| .06- .063| .06- .06% Current Price Last Month | Last Year 
Coconut oil, Ceylon, tanks, N. Y. 044 ye 
Th Corn oil crude, tani Gob. mil),| 
e accompanying prices refer to round Ib.. 
° ° Cottonseed oil, crude (f.o.b. mill), 
lots in the New York market. Where it ey 
4 Linseed oil, raw car lots, bbl., Ib..| 108-...... 
is the trade custom to sell f.o.b. works, Palm, casks, Ib........-.. sia 05 -...... 
Peanut oil, crude, tanks (mill), lb a) 
quotations are given on that basis and Rapeseed cil, refined, gal....] 
are so designated. Prices are corrected Sulphur (olive foote), bbl, Ib... 
mber 14 Menhaden, light pressed, bbl.,Ib.| .074-...... 
to Septe ws Crude, tanks (f.0.b. factory), gal. , ee 
Grease, yellow, looge, lb......... 
Red oil, distilled, d.p. bbl., lb. 
Tallow extra, loose, lb........... 
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COAL-TAR PRODUCTS 


MISCELLANEOUS 


Current Price | Last Month Last Year Current Price | Last Month Last Year 
Alpha- napthol, erude bt bbl Ib $0. 52 -$0.55 |$0.52 -$0.55 {$0.60 -$0. 62 Barytes, grd., bbl., ton. .. . | $22. 00— =. $22. 00-$25. 00 $22 00-$25.00 
Alpha-naphthylamine, bbl., |b .32- .34 32- .34 Casein, tech., bbl., 13 - 13- .14 . 18} 
Aniline oil, drums, extra, .16 16 144- 15 China clay, dom., rob. ‘mine, ton.| 8.00 -20. 00 8.00 —20.00 | 8.00 —20.00 
Aniline salts, bbl., Ib... . 22- .22 - 24 24- Dry colors: 
Benzaldehyde, U.S.P., dr., Ib... 85 .95 65 1.10 1.25 Sarbon gas, black (wks), .04- .20 .04- .20 .04- .20 
Benzidine base, bbl.,1b........ 70- .75 70 - .75 65 - .67 Prussian blue, bbl., Ib......... 37 .38 37 - 38 37 - 
Benszoic acid, U.S.P., kgs., Ib... . 52- .54 .52- .54 .48- .52 Ultramarine blue, .10=— .26 .10- .26 - .2 
Bensy! chloride, tech., dr., |b 25- .27 Chrome green, bbl., .21- .37 21- .37 .26- .27 
Benzol, 90%, tanks, works, gal 16- .18 16- 16- .18 Carmine red, tins, 4.00 ~ 4.40 | 4.00 4.40 | 4.00 4.40 
Beta-napthol, tech., drums, |b. . 23 - 24 .23 .24 75 - .80 .80 .80 - .85 
Cresol, U.S.P., dr., Ib. ...... 12 - 13 .13 Vermilion, English, bbl., Ib....| 1.75 1.80 | 1.75 1.80) 1.59 1.60 
Cresylic acid, 99%, dr., wks., gal 92 - 1.00 92 - 1.00 23—- .75 Chrome yellow, C. P., bbl., lb. -14g-— 154) 149 154} .12- .14 
Diethylaniline, dr., Ib...... “a 50 - .55 50 - .55 55- .58 Feldspar, No. | (f.o.b. N.C.), ton.| 6.50 - 7.50 | 6.50 - 7.50 | 6.50 - 7.50 
Dinitrophenol, bbl., Ib...... 23- .25 .23- .25 29- .30 Graphite, Ceylon, lump, bbl.. Ib. . .06- .063} .06- .07- .08 
Dinitrotoluen, bbl., Ib...... .16 .15 - 16 .16 - 17 Gum copal Congo, bags, lb. ..... .30 os .30 08 
Dip oil, 25%, dr., gal...... 23- .25 .23- 25 .23- 25 .14 .14 .09 - .14 
Diphenylamine, bbl., lb. . .. | .32- 36 .32- 36 38 - .40 Damar, Batavia, cases, lb... . . .16- .24 .23 16 
H-acid, bbl., Ib.......... 50 - .55 65 - .70 Kauri cases, Ib............... 184-60 174-60 
Naphthalene, flake, bbl., Ib 074-— .074 .074- 07}- .07 Kieselguhr (f.o.b. N. Y.), ton. ...|50.00 -55.00 [50.00 -55.00 |50.00 —55.00 
Nitrobenzene, dr., Ib........ 08 .09 .08 - .09 084- 10 Magnesite, calc, ton............ 50.00 -......|50.00 -...... 50.00 - 
Para-nitraniline, bbl., lb... ... 45 - 45 - 47 51 - 55 Pumice stone, lump, .05 - .07 .05- .08 05 - .07 
Phenol, U.S.P., drums, Ib... .. . 133- 14 . 15 Imported, casks, |lb........... 03 - .40 03 - 40 .03 — .35 
Picric acid, bbl., Ib............ 35- .40 35 - .40 30 - .40 7.25 - 
Resorcinal, tech., kegs, Ib... .... .80 75 - .80 .65 .70 Shellac, orange, fine, bags, lb... . . .25 - 
Salicylic acid, tech., bbl., Ib... .. 34- .40 34- 40 .40 - 42 Bleached, bonedry, bags, lb... . - 
Tolidine, bbl., Ib.. 88 - .90 - .90 88 - .90 Soapstone (f.o.b. bags, ton. .| 10.00 —12.00 |10.00 —12.00 {10.00 
Toluene, tanks, works, gal. Tale, 200 mesh Vt.), ton...| 8.00 8.50 | 8.00 — 8.50 | 8.00 - 8 
Xylene, com, tanks, gal......... 35 - 300 mesh (f.o Ga), 7.50 -10.00 | 7.50 -10.00 | 7.50 
225 mesb (f.0.b. N. ¥.), ton....|13.75 -...... 13.75 - 
INDUSTRIAL NOTES 
ALLEN-BRADLEY Co., Milwaukee, has made MATHEWS Conveyor Co., Ellwood City, Pa., CuTLeR-HAMMER, INc., Milwaukee, has 
Wilson Electrical Equipment Co., Houston, has opened a sales-engineering office at 2844 opened a new district office at 539 Gravier 
Texas, its representative in the southern ter- West Grand Blvd., Detroit. St., New Orleans, with Joseph Gardberg 4 
ritory. manager. 
D>. W. Haprine & Co., INc., Chicago, has 
appointed Joseph Mallock district manager Co. 
Tue Timken Rotter Beartne Co., Canton, for Michigan with headquarters in Detroit; of its offic PE Chie . ? we 
Ohio, has appointed W. P. White, 1208 N. B. 8S. Coop, District manager in the south a ago. 
Broad St., Philadelphia, district manager, in with headquarters in Atlanta; and Guy GENERAL REFRACTORIES Co., Philadelphia, 
charge of steel and tube sales in eastern and Hamilton, district manager for Tennessee, is now represented in the Toledo area by the 


southern Pennsylvania. 
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Where Plants Are Being Built 
in Process Industries 


—Current Projects——. ——Cumulative 1937——. 


Proposed Pro 
Work Contracts Work Contracts 
New England + : $540 ,000 $340,000 $1,485,000 $2,185,000 3 
ey Middle Atlantic.......... 1,830,000 1,375,000 15,662,000 14,346,000 Glass Factory—National Glass Co., Tren- S 
— OS See . 1,300,000 1,040,000 25,345,000 32,443,000 ton, Mich., is awarding separate contracts 
Middle West........ : 415,000 1,860,000 12,913,000 20,577,000 for the construction of a factory. Esti- 
~ a West of Mississippi....... 80,000 1,200,000 14,252,000 8 ,C33 ,000 mated cost, $500,000. 
eseses 2,040,000 6,340,000 5,795,000 9,658 ,000 Glass Factory—Owens Tllinois Glass Co., 
23,805,000 1,551,000 Ohio Bldg., Toledo, O., will construct an 
= addition to its plant at Newark, O. Sepa- 44 
— er $11,245,000 $12,155,000 $99,257,000 $88,793 ,000 rate contracts will be awarded, Estimated 
cost $40,000. 
Laboratory—Boston Blacking & Chemi- 
eal Kendall Sq., Cambridge, Mass., 
Paint Fact Mec Paint has awarded the contract for 4 
PO RK ain actory— McCann ields ain story office and laboratory to erthaw 
— PRO SED WO Co., 27 Alexander Ave., Pittsburgh, Pa., Co., 80 Federal St., Boston, Mass. Total 
——| Brick Plant—Brooklyn Inc. Brick Co., plans to construct a factory. H. H. Ca- estimated coSt $300,000. 
Mooresville, Ind., plans rebuilding plant hoon, 337 Blvd. of the Allies, Pittsburgh, Laboratory — Wander Co., 360 North 
a destroyed by fire. Estimated cost including Pa., Archt, Estimated cost $40,000. Michigan Ave. Villa Park, Mil, has ‘ 
— equipment exceeds $40,000. Plant—G. F. Heublein & Bro., 285-305 awarded the conteact for @ laboratery, to 
bon = Broad St., Hartford, Conn., are having Neff Construction Co., 565 ort rtesian 
plans prepared by C. J. Malmfeldt, Archt., Ave., Chicago, Ill. Estimated cost includ- D 
million cu. ft. capacity carbon black plant 15 Lewis St., Hartford, Conn., for con- ing equipment $40,000. : 
\SOND near Texhoma, Okla. Estimated cost $40,- structing addition to plant for distillery, Malt House—Albert Schwill & Co., 141 % 
-~---3 000. storage and bottling plant. Estimated cost West Jackson Bldg., Chicago, Ill, has - 
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Chemistry Building and Laboratory 
Miami University, Oxford, O., plans to con- 
struct a chemistry building and laboratory. 
Estimated cost $125,000. 


Factory—Armstrong Cork Co., Lancaster, 
Pa. and 1206 Maple Ave., Los Angeles, 
Calif., plans to construct a factory on a 
site near South Gate, Calif. Estimated 
cost $1,000,000. 


Factory—New Jersey Optical Co., 280 
Badger Ave., Newark, N. J., soon lets con- 
tract for constructing a factory in Irving- 
ton, N. J: Lockwood Greene, 30 Rocke- 
feller Pl., New York, N. Y., Engrs. 


Gas Plant—cCity, Jamestown, N. Y., 
Board Public Utilities, C. O. Johnson, 
Supt., plans election Nov. 2nd to vote on 
$1,500,000 bond issue for constructing 
municipal gas plant and distributing sys- 
tem. 


Gasoline Plant—Arkansas-Louisiana Gas 
Co., Ruston, La.. plans to construct a gaso- 
line absorption plant. Estimated cost $300,- 
000. 


Gasoline Plant—Porter Oil Co., Joaquin, 
Tex., plans to construct a gasoline plant. 
Estimated cost $40,000 or more. 


Glass Factory—Carr Lowrey Glass Co., 
2201 Kloman St., Baltimore, Md., soon lets 
contract for constructing addition to pres- 
ent glass factory. Amsler Morton Co., 
Pittsburgh, Pa., Archts. Estimated cost 
$100,000. 


Giass Plant—Duplate Safety Glass Co., 
Prospect St., Oshawa, Ont., Can., plans to 
construct an addition to its plant. All- 
ward & Gouinlock, 57 Bloor St. W., Tor- 
onto, Ont., Archts. 


Glass Factory—Forster & Taylor, Engrs., 
Nicholas Bldg., Toledo, O., will soon award 
contract for constructing a glass factory 
for Libby Glass Co., Toledo, O. Estimated 
cost $250,000. 


Laboratory—Don Baxter, Inc., 1505 Gar- 
dena St., Glendale, Calif., is having plans 
prepared by E. P. Eiden, 106 East Wilson 
St., Glendale, Calif., Archt., for construct- 
ing a laboratory building, warehouse and 
boiler room an a 2-acre site at Grandview 
near San Fernando Rd., Glendale, Calif. 
Estimated cost will exceed $40,000. 


Laboratory—Brown University, H. M. 
Wright, Pres., Prospect St., Providence, 
R. L, soon lets contract for chemical 
laboratory at Lincoln Field. C. Z. Klau- 
ler, 1429 Walnut St., Phila., Pa., Archt. 
Estimated cost $500,000. 


Oil Processing Factory —Proctor & 
Gamble Mfg. Co., 1601 West 7th St., Long 
Beach, Calif., plans to construct addi- 

ns to its oil processing buildings. J. H. 
Davies, Ocean Center Bldg.. Long Beach, 
Calif., Engr. and Archt. Estimated cost 
$1,000,000. 


_ Paint Factory—Intercoastal Paint Co., 
2230 Edgewater St., Baltimore, Md., plans 
building its factory destroyed by fire. 
Ustimated cost $100,000. 


_ Plant—National Gypsum Co., Buffalo, 

Y., plans to construct a plant for manu- 

facture of insulating fibre board in Mobile, 
la. Estimated cost $1,000,000. 


exceeds $40,000. 


Pottery Plant—Owner, c/o G. P. Mc- 
Kinney, Archt., 927 Fulton Blidg., Pitts- 
burgh, Pa., plans to construct a pottery 
plant in New Brighton, O. Estimated 
cost $50,000. 


Sulphite Mill—Generaimber Co., c/o 
Marathon Paper Co., Rothschild, Wis., 
plans to construct a 200-ton sulphite mill 
in the vicinity of Thunder Bay, Ont., Can. 
Estimated cost $5,000,000. 


CONTRACTS AWARDED 


Blending Bins—Universal Atlas Cement 
Corp., 208 South LaSalle St., Chicago, IIL, 
has awarded the contract for 8 reinforced- 
concrete cement-blending bins, to M.-A. 
Long Co., Commonwealth Bidg., Allen- 
town, Pa. 

Chemical Plant—Davidson Chemical Co., 
Curtis Bay, Md., has awarded the contract 
for a plant to include plant for the pro- 
duction of super-phosphate and mixed fer- 
tilizers, storage and distribution facilities, 
to Bartlett-Hayward Co., Koppers Bidg., 
Pittsburgh, Pa. Estimated cost will exceed 
$40,000. 


Chemical Plant—Dewey & Almy Chemi- 
cal Co., 62 Whittemore Ave., Cambridge, 
Mass., has awarded the contract for 1 
story, 25x45 ft. addition to Building No. 
16 and 1 story, 20x100 ft, addition to 
Building No. 20, to L. C. Blake, 50 Dyer 
Ave., Wilton, Mass. 


Chemical Plant—Victor Chemical Works, 
Chicago, Ill, has awarded the contract 
for a phosphorus plant at Mount Pleasant, 
Tenn., to Stone & Webster Engineering 
Co., 90 Broad St., New York, N. Y. Esti- 
mated cost $1,000,000. 


Coke Plant—Hudson Valley Fuel Corp., 
19 2nd St., Troy, N. Y., awarded contract 
to Koppers Co., Koppers Bldg., Pitts- 
burgh, Pa., to build and purchase material 
— coke plant. Estimate to exceed $40,- 
00. 


Factory—Bakelite Corp., 230 Grove St,, 
Bloomfield, N, J., has awarded the con- 
tract for a factory at Bound Brook, N. J., 
to M. Pederson, Perth Amboy, N. J. Esti- 
mated cost $40,000 or more. 

Factory—Doebeckman Co., T. F. Dolan, 
Pres., 3301 Monroe Ave., Cleveland, O., 
manufacturer of cellophane, has awarded 
the contract for an addition to its factory 
to Bison Co., 12406 Marston St., Cleveland, 
©. Estimated cost $60,000. 

Factory—Flintkote Co., Mill St., Lock- 
port, N. Y., has awarded the contract for 
an addition to its factory on Frost St. to 
J. O. Ross Engineering Corp., Empire 
Bldg., Pittsburgh, Pa. Estimated cost $75,- 
000. 


Factory—General Aniline Works, Gras- 
selli, N. J., has awarded the contract for 
constructing a manufacturing plant and 
office building, to White Constr. Co., 95 
Madison Ave., New York, N. Y. Estimated 
cost $500,000. 

Glass Factory—Corning Glass Works, 
Corning, N. Y., has awarded the contract 
for the construction of factory buildings 
to H. K. Ferguson Co., Euclid Ave., Cleve- 
land, O. Estimated cost will exceed $500,- 
00. 


awarded the contract for constructing 
malt house to Harvey A. Hanson Co., 1151 
Elston St., Chicago, Ill. Estimated cost 
$350,000. 

Pulp Mill—Fernandina Pulp & Paper Co., 
c/o Rainier Pulp & Paper Co., White Bldg., 
Seattle, Wash., has awarded the contract 
for constructing its puly mill to manu- 
facture sulphite pulp which is used in 
manufacturing rayon, celophane, yarn, 
staple fiber and other products, to Rust 
Engineering Co., Clark Bldg., Pittsburgh, 
Pa. Estimated cost $6,300,000.- 

Refinery—Pure Oil Co., Muskogee, Okla., 
has awarded the contract for a new crack- 
ing plant at the Muskogee refinery to 
Trans-American Constr. Co., 30 Church St., 
New York, N. Estimated cost $1,000,- 
000. 

Research Building—Libbey Owens Ford 
Glass Co., Toledo, O., has awarded the 
contract for constructing a technical re- 
search building at East Broadway Plant 
to A. Bentley & Sons, Toledo, O. Dsti- 
mated cost $450,000. 

Sodium Sulphate Plant—American Cyan- 
amid Co., 30 Rockefeller Plaza, New York 
City, N. Y., will construct a sodium sul- 
phite plant at Frost Lake, Lynn Co., 
O'Donnell, Tex. Work will be done by 
separate contracts. Estimated cost $200,- 
000. 


Tannery—Gustav Kittle & Co., 2221 Lis- 
ter St., Chicago, Ill., has awarded the con- 
tract for the construction of a 3 story 
tannery to Hubschmann Constr. Co., 2220 
North Clark St., Chicago, Ill. Estimated 
cost $40,000. 

Storage—Alpha Portland Cement Co,, 
Webb Crawford Bidg., Birmingham, Ala., 
has awarded the contract for constructing 
an additional reinforced concrete storage 
bin to McDonald Engineering Co., Chicago, 
Illinois. 

Warehouse—Associated Oil Co., Mont- 
gomery and Mission Sts., San Francisco, 
Calif., has awarded the contract for the 
construction of a warehouse and drum 
building in Avon, Calif., to Dinwiddie 
Constr. Co., 210 Crocker Bldg., San Fran- 
cisco, Calif. 

Warehouse—Baltimore Pure Rye Distill- 
ing Co., Dundalk, Baltimore, Md., has 
awarded the contract for a warehouse to 
Engineering Contracting Corp., North and 
Liman Aves., Baltimore, Md, Estimated 
cost $100,000. 

Warehouse—Lady Esther Co., 2012 Ridge 
Ave., Evanston, Ill., has awarded the con- 
tract for constructing a plant, office and 
warehouse in Clearing Industrial Dist., 
Chicago, Ill., to Warren B. Ewer Co., 400 
West Madison St., Chicago, Ill. Estimated 
cost $300,000. 

Warehouse — International Graphite & 
Electrode Corp., Niagara Falls, N. Y., has 
awarded the contract for constructing a 
warehouse to Laur & Mack Constr. Co., 
Inec., College Ave., Niagara Falls, N. Y. 

Warehouse—Niagara Alkali Co., 4205 
Buffalo Ave., Niagara Falls, N. Y., has 
awarded the contract for the construction 
of a warehouse to Scrvfari Construction 
Co., 825 15th St., Niagara Falls, N. Y. 
Estimated cost $40,000. 

Warehouse—Hiram Walker, Gooderham 
& Worts, Peoria, Ill, has awarded the con- 
tract for constructing a 150x250 ft. con- 
crete whiskey barrel rack warehouse to 
V. Jobst & Sons, Peoria, I) 
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INCREASE IN DENATURED ALCOHOL OUTPUT 
WIDENS MARKET FOR DENATURANTS 


RODUCTION of ethyl alcohol in 
Pi. fiscal year ended June 30, 1936 
was reported by the Alcohol Tax Unit 
of the Bureau of Internal Revenue, at 
196,126,236 proof gal. which compares 
with 180,645,920 proof gal. in 1935 and 
165,103,582 proof gal. in 1934. 

Production of denatured alcohol in 
1936 amounted to 101,477,843 wine gal. 
as compared with 97,031,074 wine gal. 
in 1935 and 82,241,403 wine gal. in 
1934. The trend toward increasing use 
of specially denatured alcohol continued 
and withdrawals in 1936 consisted of 
64,819,485 wine gal. of specially de- 
natured and 35,700,192 wine gal. of 
completely denatured, or an increase of 
6,166,017 wine gal. for the former and 
a decrease of 2,350,333 wine gal. for 
the latter in comparison with with- 
drawals in the preceding fiscal year. 

In ‘the accompanying table will be 
found estimates of the amounts of the 
several denaturants consumed at indus- 
trial alcohol plants. These estimates 


Alcohol Denaturants: 


were arrived at by multiplying the 
quantities of denaturants prescribed in 
the various formulas by the amount of 
alcohol thus denatured. 

Because of the marked drop in 
production of completely denatured al- 
cohol, formulas No. 5 and No. 5-A, 
there was a corresponding decrease in 
the use of the denaturants called for 
by those formulas. C.D. No. 10, on the 
other hand, came into greater promi- 
nence and called for larger amounts of 
Tecsol, Pontol, is opropanol, and gaso- 
line. Tecsol held the ranking place 
‘with about equal amounts of Pontol 
and isopropanol being consumed. 

In the specially denatured group, 
vinegar overtops all other denaturants 
from the standpoint of volume consumed 
due to the fact that the denaturant 
makes up one-half of the nnal dena- 
tured product. Use of Formula S.D.- 
18—in which vinegar is the denaturing 
material—is on a declining trend and in 
the first half of the 1937 fiscal year 


amounted to only 2,828,640 wine gal. 

Formula S.D.-1, for which methano 
is prescribed as the denaturant is most 
important because more alcohol 
treated under that formula than under 
any of the other special methods. Thi 
affords a good outlet for methanol but 
fails to compensate for the loss methano! 
suffered when its market in the com- 
pletely denatured field was taken away. 
Incidentally the amount of alcohol de- 
natured as S.D.-1, will show a marked 
gain for the 1937 fiscal year if the rate 
established in the first six months is 
maintained, the six-month total having 
been 14,826,391 wine gal. 

Formula S.D.-2B rates next in im- 
portance and is developing an increas- 
ingly broad market for benzol as a de- 
naturant, 

Formula S.D.-23G, which makes use 
of acetone and sucrose octa acetate as 
denaturants is increasing in importance 
and accounted for 1,904,363 wine gal. of 
alcohol in the first half of the 1937 
fiscal year. 

The formulas enumerated in the ac- 
companying table do not include those 
of minor importance but do account for 
about 99 per cent of production. 


Statistics of Quantities Consumed, 1934-36 (Fiscal Years) 


Requirement —Ethy]! Alcohol Withdrawals— ——Denatured Consumption——- 
Formula per 100 gal. Fiseal Years ——---—— Fiscal Y ears—— 
No Denaturants ethy! alcohol 1934 1935 1936 1934 1935 1936 
( Thousands of wine gallons) 
CS D Isopropanol oP 5 gal. 12,032 760 601,600 gal 238,000 gal. 15.000 gal 
Aldehol or denatol, ete 0.75 gal 90,240 gal 35,700 gal 2,250 gal 
Aleotate, etc... 0.75 90,240 ga 35,700 gal 2,250 gal 
Alpha terpineol 0.25 gal 30,080 gal 11,900 gal 750 gal 
o-A Isopropanol 2.5 gal 2,251 1,075 983 56,250 gal. 26,875 gal 24,575 gal. 
Pontol 3 gal 67.530 gal. 32,250 gal 29,490 gal 
Aldehol 0.5 gal 11,250 gal. 5,375 gal 4,915 gal. 
Calorite 0.5 gal 11,250 gal. 5,375 gal 4,915 gal. 
Terpineol 0.25 gal 5,625 gal. 2,688 gal 2,458 gal. 
10 . Teesol 5 gal. 14,160 32,216 34,417 708,000 gal. 1,610,800 gal 1,720,850 gal. 
Pontol 2.5 gal. . wed 354,000 gal. 805,400 gal 860,425 gal. 
Isopropanol 2.5 gal. 354,000 gal 805,400 gal 860,425 gal. 
Gasoline. . 70,800 gal 161,080 gal 172,085 gal. 
s.D 
l . Methanol 5 gal. 15,165 15,804 19,287 758,250 gal 790,200 gal 964,350 gal 
2-K Benzol 0.5 gal. 13 ,335 15,012 16,843 66,675 gal 75,060 gal. 84,215 gal 
3-A Methyl alcohol 5 gal. 7 887 957 34,350 gal 44,350 gal 47,850 gal. 
4 Nicotine, 40%. ... 0.05 gal. 1,372 1,346 1,46 673 gal 733 gal 
Methylene blue. . 494 of 485 527 04 
12-A Benzol Seawe 5 gal 200 234 290 10,000 gal 11,720 gal 14,500 gal. 
*13-A Ethyl ether 10 gal. 1,226 1,046 708 122,600 gal 104,600 ge 70,800 
17 Animal oil (Dipple’s oi!) 0.05 gal. 677 895 937 339 498 469 gal 
718 Vinegar (not leas than 9% acetic acid). 100 gal. 8,032 7,434 7,137 8,032,000 gal 7,434,000 gal 7,137,000 gel 
19 Ethyl ether............ 10 gal. 66,000 g 84,060 61,000 gal 
23-A Acetone U.S.P.. 10 gal. 3,728 4,220 1,496 372,800 gal 422,000 gel 149,600 ¢ 
123-G Acetone... 10 200 gal 298,300 ge 
Sucrose octa Acetate 425 b 85 fb 126,778 
28 Benzol a 10 gal 352 209 303 35,200 gal 20,900 gal 30, gal 
Acetaldehyde, 100% l gal 3,775 5,981 5,905 37,750 gal 59,810 gal 59,050 
Methy! alcohol 10 gal 144 129 257 1 gal 12,900 ¢ 25,700 gal 
Ethyl ether...... icf 5 gal 266 79 13,300 gal 3,950 gal 3,150 
435-A Ethy! Acetate U.S.P.... 5 gal 1,331 1,343 2,187 66,550 gal 67,150 gal 109,350 gal 
37 Eucaly tol, i 45 oz 629 571 283,050 oz 256,950 oz 229,050 oz 
Thymol, U.S.P... 30 198,700 oz 171,300 oz ly2,700 02 
Menthol, U.*.P as 20 125,800 oz 114,200 oz 101,800 oz 
38-B Mixtr. of essential oils, thymol, 
cemphor, menthol, etc : 0 Ib 288 282 337 28,800 Ib 28,200 Ib 33,7 lb 
? 39-B Diethylphthalate.. . 2.5 gel 938 549 23,450 gal 13,725 gal 7,250 gal 
390-C Diethyliphthalate..... 1 gal 204 2 2,040 gal 2,480 gal 3,380 gal 
Brucine sulphate or alkeloid 3 1,671 1,750 1,967 50,130 oz 52,500 oz 99,010 of. 
Acetone 0.5 8,855 gal 8,750 gal 2,527 gal 
Tertiary butyl aleohol... ly ts 1,828 gal 


Source: Figures — ‘“ Statistics on Alcohol '’ U. 8. Treasury Dept., Bur. of Internal Revenue, Alcohol Tax Unit. 


diethy! phthalate. 


Formuias — “Appendix to Regulations No. 3 — Formulae for Completely and Specially Denatured Alcohol "’ (Revised October, 1931), U. S. Treasury 

Dept., Bureau of Industrial Alcohol, as amended by Treasu 
(1) Formula 23-G. which came ipto use June 1, 1935 (Treasury Decision 
rubbing alcohol must contsir sm 


Decisions Nos. 10, 4541, 4553, 4621, 4644 and 4578. 
ry o. 4541), is the only one permissible for rubbing alcohol. The finished 
queptities of any 2 of the following: Zinc sulphocarbolate, boric acid, tincture of quessia, and 


(2) Formula changed, efective Cetober 1, 1935 (Treasury Decision No. 4578). Proper allowances were made by using monthly statistics. 


(3) Cne of the uses of this formula is the mfr. of the denaturant itself; for the quantities of denaturant so involved, consumptior is apparent rather than real . 
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FUEL FIRED 
FURNACE 


Phosphorus is found in the form of phosphate 
rock in the states of Tennessee and Florida. 
Selected Tennessee deposits are mined and 
shipped to the nearby Nashville plant of the 
Victor Chemical Works... 


...where the phosphate rock is smelted in a 
gigantic fuel-fired furnace by a special process 
developed by Victor engineers. Electric furnaces 
also are used for smelting the rock. The ele- 
mental phosphorus is released as a gas... 


After thor- 

ough puri- 

fication this 
gaseous phos- 
phorus is subse- 
quently oxidized 
or burned in 
massive stoves to 
form phosphor- 
us pentoxide... 


... Which in turn is 
“hydrated” or dis- 
solved in water; then 
precipitated by elec- 
trical precipitators thus 
producing phosphoric acid 
of high strength and purity 
from which a great num- 
ber of useful products are 
made, 


By combining the purified 
phosphoric acid, for exat 
ple, with a caleium com 
pound, mono-caleium 
phate is produced . . . typic# 
of the many important phe 
phate products of the Victo 
Chemical Works. For othe 


see opposite page. 
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Or ALL PEOPLE, the scientist probably has the most 
interesting story to tell and yet can’t tell it. He is too 
much absorbed in his work, too specialized in his thoughts,— 
too busy. So he lets someone else do the talking and, 
as often as not, the story is so distorted that it is hope- 
lessly misunderstood by the very people it could help. 

Chemical industry, too, has a story to tell that is quite 
different from the sensational accounts of mystery and 
magic that get into the Sunday supplements. But chemical 
executives are busy men, guiding a new and rapidly grow- 
ing industry. Chemists and engineers are more concerned 
with future developments than with any records of past 
accomplishments. 

Yet there are many people, in all walks of life, who would 
like to know more about chemical industry. Bankers and 
investors see chemical advances that affect the value of 
older securities—perhaps pointing toward a new chemical 
index of industrial prosperity. “The farmer, miner, and 
forester see new markets developing in chemical industry 
and wonder what its future holds for them. Railway, 
waterway and highway bid for the increasing volume of 
chemical shipments. New chemical plant construction holds 
the leading place in the building business. Schools and 
libraries report an unsatisfied demand for data on voca- 
tional opportunities in chemical research and plant opera- 
tion. Legislators and other agents of government seek 
more accurate knowledge of social and economic trends. 

Everywhere the need is for factual information, graphic- 
ally presented in readily comprehensible terms. Even the 
industry itself needs to know more about its own operations. 
So, with the cooperation of well informed leaders of the 
industry, trade associations and governmental agencies, 
we have undertaken to bring together for the first time 
in such a comprehensive presentation—‘The Facts and 
Figures of American Chemical Industry.” Its vaiue depends 
upon its usefulness. If it gives you a better understanding 
of the work of chemical industry and of its place in the 
economic and social life of this nation, our humble efforts 
will have been amply rewarded. 
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WHAT IS 


\ 


Broab.y SPEAKING, chemical industry is a great fac- 
tory that takes the raw materials of Nature and by 
means of chemical processes converts them into useful 
products to serve our human needs. But such a quali- 
tative definition is too broad for our present purposes. 
We must deal with quantitative facts and figures, 
being careful not to confuse three different groups of 
industries—all of which the layman might loosely 
class as “chemical.” 

First, and of basic importance, is the strictly chem- 
ical industry that makes heavy chemicals such as acids 
and alkalies, fine chemicals like drugs and dyes, and 
a host of organic and inorganic products. In the 
Bureau of Census, this is industry No. 608 and is listed 
under the unimpressive title: “Chemicals, Not Else- 
where Classified.” Furthermore, in Census parlance, 
“Chemicals, n.e.c.” is but a part of a much larger 
Group VI: “Chemicals and Allied Products.” In this 
group are thirty-one different industries including 
such major fields as paint and varnish, perfumes 
and cosmetics, salt, soap and tanning materials. 

More useful in our considerations here, however, is 
the still more comprehensive “Chemical Process In- 
dustries” or, simply, “Process Industries.” This in- 
cludes all of the industries that utilize chemical proc- 
esses and chemical engineering methods. So _ to 
“Chemicals and Allied Products,” we must add pulp 
and paper, petroleum refining, rubber, stone, clay and 
glass—eventually arriving at a group representing al- 


most one-fifth of all the manufacturing enterprise in 
the United States. 


| 
f 
H a 
| 
| 
| 
~ 
4 mil; 
| 
a 
44 
4 
x 
$22 
. 
fel 
7A 


Dyes and Organic Chemicals - Heavy Chemicals : 
Drugs and Pharmaceuticals Explosives 
 Electrochemicals 


WITH WHICH THESE PROCESS INDUSTRIES 


Ceramics and Glass - Coke + Fertilizers + Leather + Lime and Cement 
Manufactured Gas Medicines and Cosmetics Oils and Fats 
Paint and Varnish + PaperandPulp + Petroleum + Rayon and Plastics 
Rubber - Soap - Sugar + Textile Processing 


SERVE THESE FUNDAMENTAL HUMAN NEEDS 


CLOTHING TRANSPORTATION 


SHELTER HEALTH 
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BASIC DATA FOR CHEMICAL INDUSTRY IN 1935, SUMMARIZED BY STATES 
r 
SOURCE: U. 8. CENSUS OF MANUFACTURES GROUP 608, “ CHEMICALS, N. E. C.” 
Wage Cost of materials, 
Number Salaried earners containers, 
oO officers (average fuel, and Value 
establish- and em- for the purchased Value of added by 
ments ployees ! year) Salaries ! Wages energy products manufacture 
United States 570 14,541 65,838 $36,591,754 $80,480,605 $329,350,435 $668,697 ,448 $339,347,013 
Alabama ‘ — 4 : 90 783 $275,898 $685,139 $3,265,919 $6 ,096 , 359 $2,830,440 
52 791 3,150 1,883,094 4,083,770 10,733,562 27 , 664, 660 16,931,098 
3 5 55 12,200 61,086 140,577 284, 256 143 ,679 
ll 176 73 370,766 803 ,016 4,294,914 6,143,423 1,848,509 
Illinois 36 646 3,648 1,468 , 506 4,373 ,666 19,972,124 36,394,430 16,422,306 
Indiana s0e0beeeweas ll 239 1,229 532,724 1,552,655 5,657,252 10,397 ,295 4,740,043 
4 45 327 125,37 369 ,421 2,155,380 2,869,305 713,925 
Louisiana omuvavepeates 12 134 730 306 ,611 865,215 4,550,050 7,324,036 2,773,986 
Maryland eaddeeses 12 208 1,164 487 ,789 1,272,268 8,052,492 11,921,276 3,868,784 
Massachusetts. 21 549 2,614 1,394,444 2,894,805 10,773, 589 20,454,550 9,680,961 
Michigan. 19 1,115 5,794 2,827,448 7,620,048 17,520,684 45,817,084 28 , 296 , 400 
Minnesota nee 6 20 36,350 84,4 756,012 1,216,511 460 , 499 
New Jersey 92 3,866 14,513 9,579,998 18,198,552 67,794,655 138, 128,726 70,334,071 
87 2,440 ,990 6,947,431 12,866,833 56,750,700 123 ,496 .822 66,746,122 
wes 46 805 4,715 2,424,832 6,091,381 24,709,740 47 ,474,423 22,764,683 
Pennsylvania 55 968 3,936 2,259,128 4,460,282 31,681,497 54,611,444 22,929 ,947 
Rhode Island ae —_ 6 40 247 104 , 867 293 , 333 1,118,138 1,932,132 813,994 
Tennessee 10 447 2,052 1,008 , 545 1,936,794 10 , 272,802 24,870,886 14,598,084 
Texas... 108 554 234,762 556 , 580 1,995,832 3,849,071 1,853,239 
<<a sens owe 12 355 2,289 899 , 388 2,378,406 10 ,609 ,738 22,429,145 11,819,407 
ee 7 4h 156 95 , 086 154,744 847 ,872 1,960,315 1,112,443 
12 804 3,473 1,746,821 4,624,303 18 , 257 , 292 37 , 292,613 19,035,321 
44 646 3,608 1,569 ,696 4,253 ,832 17,439,614 36 , 068 , 686 18,629,072 
1 Not including data for employees of central administrative offices. : : 
* Arkansas, 2 establishments; Delaware, 1; District of Columbia, 1; Florida, 1; Georgia, 2; Kansas, 2; Kentucky, 2; Maine, 3; Missouri, 8; Montana, 
2; New Hampshire, 3; North Carolina, 2; Oklahoma, 2; Oregon, 1; South Carolina, 3; Utah, 2; Wisconsin, 6; Wyoming, 1. Figures combined to avoid 
disclosing, exactly or approximately, data reported by individual! establishments. 
Plants and Workers in Every State 
Prod Chemical d Allied Products 
) 
D 1175 @ * 
36) 72 (19) 
9 
30.604 
| \ 1 ) * ©) ) 4 75 (14) 
@) 32,303 
G9 14,936 
@ » 4,401 4 Ash 
| a5 19,588 
5,951 
yay) 
y ‘ 
il 
19 925 @ * 8.065 49 9.928 
15,998 
25) PER CENT OF 
sot} 29989 51,675 UNITED STATES TOTAL 
2%. 
nd over 
| Cid) 14,458 
| 31,4 66 
, : 3 
4 
. Figures encircled are numbers of 144 Z 
establishments. Figures of encircled are values 
| of products in thousands of dollars. * Data for these states not given o 1to3 
All data shown here from group 6, “ Chemicals and Allied inorder to = disclosing, exactly biieiieias 
. 
Products Industries” of the United States Census of by —, “ the — Supplied — 
: Manufactures for 1935 y individual establishments 
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HOW THE CENSUS CLASSIFIES CHEMICAL AND PROCESS INDUSTRIES 


Chemical & Allied Products 
$ 2,837,000,000 


Chemicals,n.e.c.,-. _.--Forest Products 


$1,622,000,000 Number of Establishments 


Machinery Number of Wage Earners 


Manu facturi 


$ 8,542,000, 


Industries Wages Paid 


$9, 511,000,000 


Textile 
Manufacturing 
$ 6,061,000,000 


Cost of Materials, Fuels & Containers 
Chemicais,nec. 

Chemicals & allied products 

ESS Process industries (_]} All industries 


Value of Products of All Industry 
$ 45,759,763,062 
(U.S. Census of 1935 ) 


Heavy Chemicals Underlie Our 
Industrial Interdependence 


GLASS AND PULP AND soap RIILIZER DYES AND (VEGETABLE ANDL,,.. PETROLEUM 
CERAMICS PAPER INSECTICIDES COAL TAR AND LACQUER ANIMAL OILS REFINING 
RUBBER LEATHER 
~ A 
TEXTILES CE EXPLOSIVES 
RAYON 3 PUST 
\ 
a 
HEM 
CHEMICALS CHEMICALS PRODUCTS AND NAVAL STORES 
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Mines, FARMS AND FORESTS contribute raw materials 
that through chemical processing are converted into a 
variety of more useful commodities of commerce. 
Sulphur and pyrites yield sulphuric acid for pickling 
steel or refining petroleum. Coal, salt, limestone, 
bauxite, potash, phosphate, fluorspar, kaolin, copper, 
mercury, silver, zinc and lead—are but a few more of 
many mineral raw materials. From the farmer, chem- 
ical process industries buy corn and other grain, cot- 
ton and cottonseed, flaxseed, sugarcane and molasses, 
hides and leather. The forest yields its cellulose from 
spruce and hemlock for paper pulp, rayon and film, its 
hardwood for methanol, charcoal and acetic acid, its 
walnut and chestnut for tanning extracts and its pine 
stumps for turpentine and rosin. For these raw mate- 
rials the process industries spend billions of dollars each 
year as is clearly shown in the pages that follow. 

But they are also large buyers of containers—drums, 
bags and barrels—of tank cars, tankers and transporta- 
tion facilities, of process equipment, tools and instru- 
ments, iron, steel and cement. In 1937 more than 
$100,000,000 will have been spent for new plant con- 
struction and modernization of equipment in process 
industries. Chemical industry, never built, is always 
building. 

It is well to remember, therefore, that those factors 
which contribute to the progress and prosperity of the 
chemical industry are equally important to agricul- 
ture, mining and forestry. Continuity of chemical! 
plant operation is as vital to the supplier of raw mate 
rials as to the producer of chemicals. 


am | 
1} 
4 Tell 
To 
4} 
7 
‘ | | | d 
4 | 
Liisi 
4 e 
| 
79737 
as 
(| 
a 
| 
* AF | 
—, — 
KY 
a 
A, 
° 
= 
| 


CHEMICAL PROCESS INDUSTRIES BUY ANNUALLY 


MINE $3,000,000,000 \ 
=< FARM 850,000,000 | 
“ | FOREST 300,000,000 

TRANSPORTATION 

(ON RAW MAT. 1,000,000,000 

AND FIN. PROD.) 
FUEL AND POWER 850,000,000 
CONTAINERS 500,000,000 
EQUIPMENT AND SUPPLIES 250,000,000 
NEW MANUFACTURING 
FACILITIES 150,000,000 

NEW WAREHOUSE AND 50,000,000 


STORAGE FACILITIES 


ESTIMATED EXPENDITURES 
(Other than for Wages & Salaries 
Rent, Taxes, Interest, etc.) 


TOTAL $7 BILLION 
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WHERE CHEMICAL INDUSTRIES 


RAW MATERIALS OF MINERAL ORIGIN 
Domestic Production and Imports for 1935 


) 
s Is Source: Minerals Yearbook, 1936 
2 
4 10 0 430 
263 < 6 
o 
én is @ 3,468 10 30 
© 2 50% 4 
® a 3 ; 25 55 30840 44)® 
Q 757 093 
® 20 @ 1,508 o7? 
a” 8 1,382 + \ 0558 Potash....---- 242 
a 59 10 5¢ Seda Nitrate... 281 
7 246 O1: 994\ 
@ 700 23 @ 121\0 
@-+---s18 O 391 + 144 Chromite_...—. 290 
@ 209 i 41 50 10 
41,410 519 145 Asbestos._.... 167 
LEGEND 38 re O13 
369, 324,000 Tons a 
34, 224,053 Note: All fi the 
993,942 Barrels of 42 gallons ote: figures on the map in- 
Sait 8,005,000 Tons cluating imports represent thou. 
i incscctens 1,825,000 Tons of short tons except in the cases of 
A Phosphate Rock.__ 3, 600,000 Tons petroleumand mercury, which are given Magnesite. 177, 154 Tons. 
2.995, 000 Tons in thousads of barrels and pounds respectively 567, 000 Tons. 
"420, 634 Tons 2,795,924 Tons. 
331,720 Tons 1,333,000 Pounds Gypsum 1,937,500 Tons. 
O*Petash_.._______ 192,793 Tons 4 Chrorite.....-...... 920,500 Tons Sand 125,690, 000 Tons. 
262,000 Tons ‘Ai ’Fullers earth 227,745 Tons Asphalt 3,115, 118 Tons. 
© Fivorspar._._______ 123,561 Tons © Tale and soapstone...172,716 Tons Sodium Salts_.404,903 Tons. 
212,500 Tons + Jn *hese cases complete inforrmation on White Arsenic-_.14, 237 Tons. 
production by States was lacking 
SOME MAJOR RAW MATERIALS OF MINERAL ORIGIN 
Uses in Quantity Consumed 
Material Chemical Industry in 1935 
Arsenic, white........ Insecticides, weed killers, 26,750 short tons 
Calcium Chioride...... Chemicals, preservatives, EE 54,000 short tons 
Gypsum............. Plate glass, 82,000 short tons 
Magnesite... Magnesium salts, rubber, paper, paint. . 11,000 short tons 
Manganese and Ores... Ceramics, chemicals..................scceccceececee 2,785 short tons 
Potash (KsO content).. Fertiliser, chemicals... 420,000 short tons 
Chemicals, weather, soap, seed. textiles, etc 6,600 ,000 short tons 
Sodium Sulphate ..... Pulp, chemicals, 149,000 short tons 
Chemicals, pulp, explosives, pigments, dyes, rubber, 1,450,000 short tons 
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GET THEIR RAW MATERIALS 


RAW MATERIALS OF NON-MINERAL ORIGIN 


‘ Domestic Production and Imports for 1935 (/ 
2709 Source: Minerals Yearbook, 1936 J 
e; 
4380 4 6,030 @ 
+ 
Q 2 137 
+ 4 ‘Ss 365 
* 
+ 0494 1 
Q 48 7146 
+ @ 8 IMPORTS 
A 980 Sugarcane 2997 
4 + A 25807, 1| Cruderubber 490 
e2 Cattle hides 43 
046 P 
508 0238 Crude cam 
A 325 3 Flaxseed — 492 
O 238 az G76 4260 In thousands of 
A570 4 30 31 tons 
56 1,359 
LEGEND 59 a7? 
© Cotton seed.......... 4,775,000 Tons 
© Sugar cane.........- 3,756,000 Tons(Cane) 
@ Sugar beets.......... 7,9 84,000 Tons (Beels) Note:- All figures on the map 
Flax seeA........... 14,9 31,000 Bu. indicate thousands of 
Soy Bu. cord's, bushels,or short tons, 
O Wood pulp..........- - 4,436,000 Tons. while those in the legena 
© Hardwood distillation....... 450,000 Cords. are actval valves 
B® Softwood distillation ....... 325000 Cords. 
Naval stores (from Gum only)-505,000 Tons. 4 Principal Cattle-producing States 
Corn wet processed - 60,000,000 Bu. + Principal Wool- producing States 
X Principal Mohgir producing States 
Corn starch ..... 318,000 Tons. tFats and Oils- 1,250,000 Tons 
Corn sugar ..... 181,500 Tons. 
Produces { Corn sirup ......471,000 Tons. + Production is not divisible by States 
ee 36,000 Tons. 
54500 Tons. 
SOME MAJOR RAW MATERIALS OF NON-MINERAL ORIGIN 
Uses in Quantity Consumed 
Material Chemical Industry in 1935 
Grains 
il bearing materials 
Peanuts in the hull.. Peanut oil................ 53,278 short tons 
Coconut and skins... Coconut oil............ F 1,651 short tons 
Dye and tanning materials 
Tallow, inedible... ... Soap and miscellaneous. 359,178 short tons 
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CHEMICAL 
INDUSTRY 


EMPLOYER 


EmpLoyMent IN CHEMICAL MANUFACTURE has been 
regular, well paid and under favorable conditions of 
hours and safety. In a large measure, research has 
been responsible for this stabilization of the workers’ 
well-being and income. But this research has required 
vision and a willingness to invest in new enterprise, 
constantly enlarging the service and opportunity of the 
industry. 

There has been a steady increase in output of chemi- 
cals per worker employed. This is technological im- 
provement; but no technological unemployment has 
resulted. Goods so made more efficiently, and thus at 
less cost, were sold more freely. Research created new 
industrial activity and new chemicals to aid business 
and employment. Altogether the result has been that 
the chemical industries have grown rapidly and have 
constantly afforded more stable, better-paid employ- 
ment for all classes of workers. 

The distribution of employees and the conditions of 
their employment have recently been analyzed in a 
critical study made by the National Industrial Confer- 
ence Board for the Chemical Alliance, Inc. In the 
following pages we are privileged to present the pre- 
liminary results of these studies. Supplemented by the 
official figures from the U. S. Bureau of Labor Statis- 
tics, they give an excellent picture of a healthy, pro- 
gressive relationship between management and 
workers in chemical industry. 
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BASED ON N.1.C.B. SURVEY OF 106,113 EMPLOYEES IN CHEMICAL MANUFACTURING INDUSTRIES 


29,875 76,238 
= 1 
NORTH SOUTH NORTH SOUTH 
26,566 3,309 58,095 18,143 


HOURLY WORKERS 


2,733 
7,881 3,487 
6,721 


$27,724,113 $5,109,261 $75,460,760 $19,247,617 


SALARIED EMPLOYEES PLAY A MORE IMPORTANT PART = 
IN CHEMICAL INDUSTRY. 


CHEMICALS N.E.C. CHEMICAL & CHEMICAL CHEMICAL ALL INDUSTRY 
ALLIED PROD. ALLIANCE SURVEY PROCESS IND. 
SALaried WorKers IN PERCENTAGE OF TOTAL NUMBER OF EMPLOYEES HouRLY workers [__) 


General 
Administrators‘ 


Chemists and 


*Does not include corporate officers or major executives. 
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Total Earnings’ in 1935 Total Earnings tn 1936 
Supervisors 
= ‘ 4 
> Sales 
Engineers Personnel 
E <2 NORTH SOUTH NORTH SOUTH ay 
- 9,812 1,048 4,774 1,282 
6,038 623 5,942 356 


ia ©. 


HOW BIG ARE THE PLANTS IN CHEMICAL INDUSTRY: 


CONCENTRATION 


OF WAGE EARNERS IN 


84 MANUFACTURING INDUSTRIES — 1933** 


Cigareties (1) (2) 
Typewriters (2) 

iSpha/ted Fe/t Base Floor Covering 
Smelting & Refining Copper 
Corn Syrup, etc. (3) 
Sewing 
Apparatus, ete 
Explosives 
Matches... 
. 
. . 
Cash kegisters,ete 
Rayon, etc... . 
Motorcycles, efe (3) 
Sugar, Beer .. 
Motion Pictures 
Aircratt 
Motor Vehicles... 
Rubber Tires & /nrer Tubes 
Sugar Refining , Care 
Pencils, Lead 
710 Carrs, etc. 
Wrought Pipe ee 
Agricu/tural limplemerts (1) (2). 
Soap.) (2) . 
Smelting & Refining: Zine 
Cars, Llectric Steam RR... 
Washing 
Liquors, Distilled Alcohol 
Smelting & Retiring: Lead (4) 
Clocks, 
Motor Vehicle 
Carpets & Rugs, Weo/ 
Refrigerators , ete. 
Musical /nstruments Paros 
Meters, eft 
S0/ts, Nuts, Washers & Rivets (3) 
Radio Apparatus & Phorographs 
Stee/-Works & Ro/ling-M/! Products 
Asbestos Packing Products 
Meat Packing, Wholesale 
Ship & Boat Building 
Wats, Fur-Fe/? (2) (3)... 
Cohke-Overn Products (3) 
Petroleum Retiring... 
Wire Drawn trom Purchased Rods 
Steam & Hot-Water Heati/ 


Apper. (3) 
Cast-/ron Pipe Fittings G 


Textile Machile 


Liectrica/ Machinery, etc. (2) (3) 


Lagires, etc. 
Chemicals 

G/ass (2) 
Cement 

Hard were 
Ferti/izers 
Worsted Goods. . 
Cordage & Twine. 
Cigars 

Plumbers’ Supp/ies 
Pulp (2) 
Machire Too/s.. 
Ritbber Goods 
Forgings, & Steel. . 
Boots & Shoes (3) 


Leather: Tanned, Curried & 


Shi @) 
Potter. 

Wooler Goods 

Clay Products,er 

Stoves, efc. (3) 


Dyeing & Finishing Textiles 


Canned & Dried Fruits & Vegetables,ete 


Confectionery 

Stamped Ware, efc. 

Si/k & Rayon Good's 

Cotton Goods (3)... 
Clothing, Mens, Youths’ & Boys 
Boxes, Paper 

furniture 

Planing- Mill Products 
Clothing , Wormer’ 


PERCENTAGE SCALE 


/00 


0 0 2 3 4 7 8 


- 
| —— 


WORK IN PLANTS WITH LESS 
THAN 1,000 EMPLOYEES* 


== 

— — SIZE OF UNITS EMPLOYEES ESTABLISHMENTS 
— No Employees 0.0% 3.3% | 

1-5 04% 13.7% | 
— | 
6-20 ” 29% 25.3% 
| 

21-50 13% 22.2% 

— | 
< 51-100 92% 13.2% 
—— 
{001 or more 

— " Not operating 

= Lxcept as noted, the full length of the bar 


Where the bar is of one shading only, 7. 
available for only ore of the groups. 


(1) Full length of bar relates 708 largest 


corcerns. 


concerrs. 


| 


ity 


corncerss. 


| 


(See “Big Business: Its Growth and Place,” pp. 42 ff. 
1937.) 
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Exceptions are indicated as follows: 


(2) Solid section of bar relates to 4 /argest 
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indicates the per cent of the fotal number of 

wage-earners fourd in the 6 largest concerrs; 

the solid section, the per cert i7 the 3 
ore 


* 56% in plants with less than 500 and 
38% in plants with 250 or less. 
Source: N.LC.B. for the Chemical 
Alliance, Inc., 1935. 


(3) Full length of ber relates to 7 largest 


(4) Fu/! length of bar relates to 3 largest concerns. 


** Compiled by U. S. Census Bureau for the Twentieth Century Fund. = 


New Yerk, 


No. 9 
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82% OF ALL CHEMICAL WAGE-EARNERS 
| q 
f 
tiers! | 
$32 
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BEHIND EACH WORKER IN 
CHEMICAL INDUSTRY IS - 


Capital Assets $590,000,000 
Working Capital $335,000,000 


Total $925,000,000 


Hourly Workers 81,000 
Salaried Workers 31,000 


Total 112,000 


A CAPITAL INVESTMENT OF $8,260.2° 


CHEM.& MET. ESTIMATES 


TRENDS IN HOURLY, WEEKLY AND “REAL” EARNINGS 


AVERAGE 
HOURLY EARNINGS 
Source: Department of Labor 


AVERAGE 


WEEKLY EARNINGS 
Source: Department of Labor 


INDEX OF REAL WEEKLY EARNINGS 
(as adjusted to the Cost of Living) 


1923=100 


Source: National Industrial Conference Board 


70 
IN CHEMICAL PLANTS : 3 
» 60 & 
oF 
IN ALL FACTORIES Mags 
& 
40 
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4 
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IN ALL FACTORIES 
14 
: 7 
120 
IN CHEMICAL PLANTS : 
10 
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Average Hours Worked per week and Average Hourly 
Earnings in Specified Industries. 


THE RISING TRENDS IN 


Chemicals Explosives 
Average Average | N H M | AL A N 
Month and hours hourly hours hourly 
Year worked earnings worked earnings 
per week (cents) per week (cents) ALL DATA SUPPLIED BY U. S. 
1932.. 42.4 54.5 34.3 58.6 
1933 41.0 56.6 35.2 57.7 
5 39.7 63. 35. 6 
ALL MANUFACTURING INDUSTRIES | 
936 40.6 65.3 39.6 70.6 
1935 | 
January....... 39.3 62.2 33.9 65.4 20 | L | 
February 39.4 61.8 37.3 5.6 
arc 40.0 62.6 J 65.9 
May 39.5 63.7 36.4 67.0 be 
June 38.9 64.3 34.7 69.6 
July 39.9 65.1 34.1 68.5 « 
August 40.3 64.5 37.1 68.5 3 = | 
September 39.2 63.9 34.4 68.7 ? T | ] 
Ocetober....... 30.8 63.2 37.6 68.6 | Payrolis..\ 
November. .... 40.2 63.6 37.5 68.5 + 
ember..... 40.2 64.2 36.9 68.8 | | 
January... 39.6 63.8 5.9 60.4 | 
February 39.8 64.1 38.8 68.7 | 
March......... 40.7 63.8 40.3 68.8 ons 1975 1927 1929 1931 1935 1935 1937 
Apel 40.9 64.3 38.0 69.2 
ay 41.0 64.6 39.1 70.4 
40.7 65.3 39.7 71.5 
39.7 65.9 38.7 71.8 160 
August 40.7 65.5 39.7 70.9 CHEMICALS AND ALLIED PRODUCTS, AND PETROLEUM REFINING 
September 40.1 65.7 40.4 70.8 1923-25 #106 
October 40.8 65.7 41.6 70,2 
November 41.6 65.9 40.6 71.1 | : 
December 41.3 68.8 41.9 73.6 | | ‘Sel 
1937 
January... 40.2 69.7 39.7 72.2 : 
February 40.9 69.9 38.3 72.1 € 
March . 40.9 71.0 49.4 75.6 2 
April. 41.1 74.9 42.3 78.5 ~ 
40.7 75.9 40.9 79.7 
June 40.5 76.2 39.0 79.4 £ 
Data from Bureau of Labor Statistics, Dept. of Labor 
1875 1977 1929 1931 1935 1935 1937 
ae RAYON AND ALLIED PRODUCTS 
+ + + 
180} CHEMICALS | | 1923-25 =100 | | 
1923-25 = 100 
> 
100 + 
80}— ~ x 200 Payrolls 
60 -Payroll 
| 0 
. 1929 1930 1931 1932 1933 1934 1935 1936 1937 957 1931 1933 1935 1937 
; T 240 
DRUGGISTS PREPARATIONS | _COTTONSEED-OIL, CAKE, | | FERTILIZERS 
t + 160 = 


3 
3 E 
E £100 2120 
3 | | | Payrolis;” | 3 
| i i 
1931 1932 1933 1934 1935 1936 1937 0 1937 
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EMPLOYMENT AND PAYROLLS 


Average Hours Worked per week and Average Hourly 
Earnings in Specified Industries. 


OCESS INDUSTRIES 
PR Average Av Average Ave 
Month and hours hourly hours hourly 
Year worked earnings worked — 
BUREAU OF LABOR STATISTICS per week (cents) per week (cents 
43.5 39.8 42.2 63.2 
41.2 42.3 37.9 85.5 
| DURABLE GOODS GROUP 51.4 35.0 80:1 
| 1925-25 #100 38.6 53.2 35.8 82:7 
February... 38:2 50:5 84.7 79:1 
Val A\ | 52.0 35.1 78.7 
80 rT 37.1 52.2 34.9 78.9 
| | 37.8 51.6 34.6 86.4 
F = va AA July 87.7 51.4 34.5 81.3 
3 | | 38.3 51.4 35.0 80:9 
Payrolls dis September.......... 38.6 51.2 35.7 81.1 
a = October. 38.2 51.3 35.5 80-6 
| | | 38.3 51.9 36.5 80.8 
| 1936 
| January.......+..-- 38.3 52.1 35.5 80.4 
] February........... 38.2 52.4 34.8 81.8 
1925 1975 1927 1979 1935 1937 38.8 52.1 36.2 82.0 
39.1 52.4 35.5 81.4 
38.6 52.3 36.3 $1.0 
November....... 54.8 36.5 83.9 
Employment. | | pam || December.......... 38.4 57.0 36.5 85.7 
IX 39.0 58.1 35.5 88.2 
2 7 39.8 58.0 36.5 88.3 
iy 39.8 59.8 35.6 95.1 
| 
40 +—+ 
t Data from Bureau of Labor Statistics, Dept. of Labor 
| 
PAINTS AND VARNISHES SOAP) | |PETROLEUM REFINING 
0100 140 1923-25 =100 1928-25" 100 | 
140 t 120 Employment... 
120 Employment... = ++ if 
TS E 80 AN E100 = 
Pe 60 
40 3 +t 
1931 1932 1933 1934 1935 1936 1937 1952 1933 1934 1938 1936 1937 923 1925 1927 1929 1931 1933 19 7 
See 
1923-25 = 140|LEATHER AND ITS MANUFACTURES 
tn 
3 AS | 60 3 Payrelie “Af | | 
20 + —T 
| | 
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Fuets AND ELECTRICITY serve chemical industry in 
four ways: (1) as a source of heat for thermal proc- 
esses, (2) as a source of power to energize equipment 
—literally to make the wheels go ‘round, (3) as 
reagents in furnaces and electrolytic processes where 
fuel or electric energy seem to take an actual part in 
the chemical reaction, and (4) as raw materials for the 
manufacture of many important chemicals. 

Chemical process industries pay nearly half of the 
nation’s fuel bill because they require so much heat 
and mechanical power. But it is also well to remem- 
ber that the great electrochemical and electrometal- 
lurgical industries would not be possible without the 
use of very cheap electric power. So the kilowatt 
takes its place with coal, oil and gas as a basic chemi- 
cal raw material. 

Considering chemical process industries as a whole, 
one must understand that the making of fuel is itself 
a chemical engineering business. The manufacture of 
coke, city gas, and other processed fuels requires chem- 
ical skill, precise control, and efficient equipment. 
Petroleum refining is almost wholly a chemical engi- 
neering enterprise. Indeed, in no other fuel industry 
has chemical technology made such a tremendous con- 
tribution to conservation and efficient use of a great 
natural resource. 


VOL. 44 © CHEMICAL & METALLURGICAL ENGINEERING ¢ No. 9 


SEPTEMBER 1937 


te 
| 
‘a 
33 
; 
| 
| 
320977937 
y |= — 
: 
A 
» 


CHEMICAL PROCESS INDUSTRIES PAY ALMOST HALF OF 
NATION’S $2,000,000,000 BILL FOR FUEL AND POWER 


QUADRILLION OF B.T.U. 


Data from Coal Economics Division of U. S. Bureau of Mines 
and U. S. Census of Manufactures for 1929. Fuel equivalent of 
water power is calculated from horsepower of hydro-electric 


installations. 


TRENDS IN FUEL AND ENERGY SUPPLY 
IN UNITED STATES 


° 
0000 ° 
Metal Workin 


900 


+— fj on 
| NATURAL GAS 


|_[] WATER power 


859 
869 
879 
1889 
1899 
1909 
1919 
1920 


|) TOTAL COAL (Anthracite and Bituminous) 


HOW THE FUEL DOLLAR IS SPENT 


BY PROCESS INDUSTRIES 


Bituminous Coal 
56.5 % 


Anthracite Coal 2,0 % 


5 


Process Industries 
§ 879,535,657 


Process Industries Account for Two-Thirds of 
Industrial Consumption of Both Bituminous 
Coal and Natural Gas. Purchased Electric En- 
ergy, lt Will Be Noticed, Finds a Relatively 
Much Smaller Consumer in the Chemical In- 
dustries. 


Process inpustaies aut oTner inoustaies 


BITUMINOUS COAL 


NATURAL GAS 


ANTHRACITE COA 


PURCHASED ELECTRIC ENERGY 


MANUFACTURED GAS 
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Some of the thousands of products made by chemical 


synthesis from materials that would otherwise be used 
solely for fuel purposes. 


This chart based on 
U.S. Bureau of Mines 


Circular 6388 


; COAL, OIL AND GAS ARE CHEMI 
CAL RAW MATERIALS 
“PYROLYSIS ] [OXIDATION] ivDROGENATIC 
Chlorhydrins | | Paint Resins} | Paint Driers [Paint Removers] |SlventNaphtha 
_Propylene_ Propy! Alcohe Tetrachioride 
cet fone Sache a rin “To juol 
“i No. 9 


GULF SOUTI 


* Important and potential electrochemical 
and electrometallurgical centers. 


Figures represent percentage 
of total US. consumption of 
fuel and energy in 1929 


WHERE KILOWATTS MAKE CHEMICALS AND METALS FOR INDUSTRY 


Power requirements of electrochemical processes and consumption of electricity in the United States in 1929 


Material 


1. Alumina, fused 
. Aluminum. . 


to 


. Aluminum. . 


- ow 


. Ammonia, 
Synthetic 


5. Cadmium. . 


6. Calcium Carbide 
7. Caleium Cyanamid 
8. Carbon 
Bisulphide. .. 

9. Caustic Soda 

Chlorine. . 
10. Copper... 
11. Copper 


2. Copper Alloy .. 

. Copper Alloy... 

. Copper Ingot..... 

. Ferro-Chromium, 


80%.... 
7. Ferro-Molybdenum, 
70% 
. Ferro-Silicon, 50% 
. Ferro-Tungsten. . . 


0. Ferre-Uranium.... 
. Ferro-Vanadium, 
30-35%... 


3. Graphite, 
Crystalline. ... 
24. Hydrogen and 
Orygen. . 
Iron..... 
Iron Castings... .. 


Iron, Sponge 


SOURCE: U. S. WAR DEPT., HOUSE DOCUMENT 103, 73rd CONGRESS, Ist SESSION. 


Process 


Electrothermal fusion. ..... 


Electrothermal reduction of 
bauxite to alumina... ..... 


Electrolytic reduction of 
alumina to aluminum 


Electrolytic hydrogen; 


pressure synthesis. ........ 
. Electrolytic pptn. of zine- 


lead residues........... 
Electrothermal reduction. . 


Electrothermal reductien..... 


Electrothermal fusion. . . . . 


\ Electrolytic reduction of 


brine 
Copper precipitation from 
oxide and mixed ore. . .. 
Electrolytic refining 
Electric furnace melting . 
Annealing. .... 


. Electrothermal smelt......... 


Electrothermal reduction... . . 


Electrothermal smelting 
Electrothermal smelting 


Electrothermal smelting and 


refining 


Electrothermal smelting... .. 


Electrothermal smelting. . 
Electrolytic refining... . 


Electrothermal reduction 


Electrolytic reduction of water 
Magnetic reduction in are fur. 
Electrodeposition from ore. . 


Electric melting 
Duplex system 


Continuous. . . . . 


. Electrothermal low tempera- 


ture ore reduction 
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CHEMICAL 


Kilowatt-hours 
Total kw.-hr. required per Total kw.-hr 
consumed Material Process short ton consumed 
43,318,000 1° Electrolytic refining.......... 95-111 6, 180,000 
30. 
None Metallic........ Electrolysis of magnesium 
chloride ..... 16,000 10 640,000 
2,519,375,000 31. Phosphoric Acid. . Electrothermal reduction. . 5,400 81,000,000 
32. Phosphorus. . Electrothermal reduction. . 9,000 1,250,000 
33. Potassium 
13,140,000 Chlorate....... Electrolysis of potassium 
1,350 
2,730,200 34. Potassium 
720 ,000 ,000 Hydroxide. .... Electrolysis of potassium 
None? 2,100-2,300 15,831,000 
35. Sodium, Metallic.. Electrolysis of fused caustic 
36. Quartz, fused..... Electrothermal fusion. .... . 10 000-16 ,000 
660 ,000 ,000 4 “See Electrothermal reduction. . 12,000 (3) 
38. Silicon Carbide Electrothermal reduction. 6, 666-8 , 333 23 , 655 ,0005 
62,848 , 806 39. Silver... . Electrolytic refining. .... 316-714 1,283,460 
309 351,900 40. Steel....... Electric annealing or 
220,000,000 hardening 182-286 
41. Steel............. Electric galvanizing ¢ 
Electrozincing............. 101-230 
42. Steel Castings..... Electric melting solid charge. . 500-750 281,594 ,000' 
228 , 258,000 43. Steel Ingot. . Electric melting or refining or 
super-refining of molten 
None 210 125 , 218,590 
Electrolytic precipitation. .... 2,206-3,200 507,115,1928 
1 Does not include 15 rare metals or chemicals, the production of which is still on a 
26,395 ,000 very small scale. wh 
(®) 2 United States production not officially recorded. Estimated world electricity con- 
sumption in manufacture of metallic sodium in 1927 was 375,000,000 kilowatt-hours. 
13 ,035 , 600 4 3 United | States production too small to be officially recorded. 
45,300 ‘ Estimated. thes 
5 Canadian and United States consumption in 1929 was 227,000,000 kilowatt-hours. 
91, 200,000 6 Included in figure for ferro-chromium. 
7 The amount shipped to the United States in 1929 required 84,900,000 kilowatt-hours. 
(13) 8 Includes power required in operations immediately essential to electrolytic precipita- 
None tion. 
None ® Per ton of caustic soda. 
» Canadian and United States consumption in 1929 was 152,489,000 kilowatt-hours. 
(3) 11 Figures are for 1927. 
12 Kilowatt-hours per 1,000 cu-ft. : : 
3 Process employed chiefly in plants where hydrogen is consumed in major manufac- 
turing processes. 
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CHEMICAL 
INDUSTRY 
PROMOTES 


HEAL 


AND 


NAPETY 


( HEMICALS SERVE public health and safety in so many 
ways that it would be unfortunate if their great serv- 
ices had to be offset by undue danger in manufacture, 
distribution or use. Fortunately, they do not. Poten- 
tial hazards have been eliminated as far as humanly 
possible by careful planning and precautions, aided by 
real cooperation of manufacturers, chemical workers, 
and the transportation and user industries. 

Chemical manufacture is a relatively safe division 
of American industry—in fact far safer in practice 
than many older businesses which seem relatively less 
hazardous. Governmental and industrial records con- 
firm this conclusion. And it is noteworthy that a 
large percentage of the accidents in chemical manu- 
facture are of those simple types which may occur 
anywhere—tripping, falling, being hit by falling ob- 
jects, and like misfortunes that one may experience 
even in the home. 

The industry has recognized its public responsibili- 
ties in matters of safety. When new compounds are 
devised, they are subjected to the most painstaking 
study to determine whether or not their use for any 
proposed purpose is safe. Where toxic properties or 
other hazards are inevitable accompaniments of im- 
portant industrial service, the industry works with the 
government in advancing proper limitations on use, 
proper protection for workers, proper containers and 
proper methods of labeling and handling in transport. 
As a result, the health service of chemical industry 
is in fact not offset by public or industrial risks. Truly, 
the safety records of the industry are most enviable. 
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SAFETY IN MANUFACTURE 


Percentage of Change in Accident Rates 3 
in Chemical Ind try. Comparison with other Industries 


| 
Chemical industry 
All Industry 


Accident frequency and severity rates for chemical in- 


8 & 2.3 8 3 dusiry have fallen markedly during the past 10 years 


FO eS Oe and are 24 and 29 per cent respectively below the aver- 
ages for all industries, according to the comprehensive 
. statistics of the National Safety Council. 


SAFETY IN DISTRIBUTION 


810 

1917 — 1920 26 1933 — 1936 be 
AVERAGE $141,094 AVERAGE a 


In handling all railroad shipments of the 5 principal acids, the Bureau of 
Explosives reports that accidents have been reduced by 85 per cent, injuries 
by 75 per cent and property loss by 95 per cent during the last 20 years. 


IN SERVING THE PUBLIC WELFARE 
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CHEMICALS 


RANK ELEVENTH 


IN INJURY FREQUENCY 
RATES FOR 1936 


Tobacco 
Laundry 
Textile 
Cement 
Rubber 

Steel 

Printing & Pub. 
Tanning & Leather 
Machinery 
Glass 
Chemical 
Automobile 
Marine 
Non-ferrous Metals 
Public Utility 
Woodworking 
Sheet Metal 
Misc, Metal Prod. 
Petroleum 
Food 

Paper & Pulp 
Transit 
Quarry 

Clay Products 
Foundry 

Meat Packing 
Construction 
Refrigeration 


2.22 
5.12 
6.90 
7.55 
1.87 
8.10 
8.73 
8.81 
9.10 
9.11 
10,23 
10.96 
1.04 
1.73 


Mining 
Lumbering 


12.34 
13.39 
13.60 

13.95 

15.03 
16.71 

17.59 
18.36 


18.92 
19.93 


Source: AMenotts of industrial 
establishuments to the 
ational Safety Council 


HOW CHEMICAL INDUSTRIES STAND IN 


EMPLOYEE SAFETY 


FREQUENCY RATES 


Entire Industry 
Carbon Products 
Industrial Gases 
Plastics Mfg. 
Explosives Mfg. 
Photo. Film & Chem. 
Paint & Varnish Mfg. 
Acid Mfg. 

Mfg. 
Chlorine & Alkali Mfg. 
Alcohol & Solvents Mfg. 
Soap Mfg. 
Pharmaceutica! Mfg. 
Vegetable Oi! Mfg. 
Coal Tar Distillers 
Salt Mfg. 
Fertilizer Mfg. 
Not Otherwise Classified 


CHE 
FOR 


57.29 


CHEMICAL 
INDUSTRY 


SAFETY RECORDS OF CHEMICAL INDUSTRIES IN 1936 


Injury 
Rates 


Frequency Severity 


SOURCE: "ACCIDENT RATES IN THE CHEMICAL INDUSTRY,” CHEMICAL SECTION, NATIONAL SAFETY COUNCIL. 
- No. Disabling Injuries Time Charges 
Man- 
No.of Hours Average Death Death 
Indus- Worked Number and Perm. and Perm. 
trial (Thou- of Em- Perm Par- Temp- Perm. Par- Temp- 

Industrial Group Units sands) ployees Total tial orary Total Total tial orary Total 
TE 305 252,205 121,504 27 143 2,411 2,581 162,000 95,364 40,361 297,725 10.23 
Carbon lucts.....* 12 9 ,333 4,463 1 24 28 ,000 4,183 496 10,679 3.00 
Industrial Gases. . . 10 3,731 1,796 0 1 12 13 0 100 232 332 3.48 
Plastics Manufacturing. . 9 13 ,425 6,441 2 14 44 60 =12,000 7,510 482 19 ,992 4.47 
Explosives Manufacturing. . 2 16,605 8,106 3 8 &5 96 = =618,000 4,250 1,400 23 ,650 5.7 
Photographie Film and Chemicals 5 33,184 16,760 1 13 191 205 6,000 9,280 4,706 19 ,986 6.18 
Paint and Varnish Manufacturing. ... . 22 16 ,833 8,099 1 3 117 121 6,000 5,100 2,240 13 ,340 7.19 
Acid Manufacturing. .............. 16 16,204 7,865 4 4 106 124 24,000 5,737 2,101 31,838 7.65 
Dye Manufacturing a 6 12,846 6,173 1 9 90 100 6,000 3,540 1,833 11,373 7.7 
Chlorine and Alkali Manufacturing... . 8 8,891 4,137 1 5 66 7 6,000 4,288 1,444 11,732 8 10 
Alcohol and Solvents Mig........... 6 1,949 935 0 0 20 0 0 148 148 10 26 
Soap Manufacturi: 31 23 848 11,765 0 21 296 317 0 11,888 5,206 17,094 13.29 
Pharmaceutical Fine Chemical Manu- 

facturing 31,200 14,926 1 9 439 449 6,000 9,568 5,097 20 ,665 14.39 
Vegetable Oil Manufacturing... . . 29 6,895 3,478 3 13 117 133s: 18,000 9,105 1,677 28,782 19 29 
Coal Tar Distillers. .......... 18 1,713 813 0 0 34 34 0 0 355 355 19 85 
Salt Manufacturing. ...... 12 4,663 2,141 0 0 a4 a4 0 0 1,384 1,384 20.16 
Fertiliser Manufacturing. 8 5,971 2,447 5 5 148 158 30,000 715 3,988 34,703 26 46 
Not Otherwise Classi 58 44,914 21,219 4 25 528 557 24,000 =. 20, 100 7,572 51,672 12.40 
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1 
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Dollars 


10.23 
3.00 
3.48 
5.78 
6.18 \ 
1.19 
7.78 
$0 | 
10.26 A 
13.29 
14.39 
be | 19.29 
19.85 
‘ 20.16 
COMMON CAUSES OF ACCIDENTS 
33% 
nego, 
30.61 | 
18 
1.49 
— 142 
60 
1.96 
89 
1.32 
08 
72 
66 
4.17 
21 
30 
5.81 
1.15 
= | 


CHEMICALS ARE LABELLED AND PACKAGED 


AVES LIVES IN U.S.A. 


140 T T 28 5 
Total Population 
2 
stima x 
| = 60 os Population 16 2 
5 Supplied with = 
60 Chlorinated Water ]!2 
Typhoid Fever Death 
ff Rate per 100,000 in 
20 Registered States 4 “ 
0 
1910 1915 1920 1925 * 1930 1935 
COMPARATIVE SUMMARY SHOWING RAILWAY TRANSPORTATION LOSSES CHARGEABLE TO 
CHEMICALS, EXPLOSIVES AND OTHER DANGEROUS ARTICLES, 1926-36 
SOURCE: BUREAU OF EXPLOSIVES OF THE ASSOCIATION OF AMERICAN RAILWAYS 
Per Cent. of 
No. of Persons Persons Property Total 
CLASS Accidents Killed Injured Loss Property Loss 
Acids and Corrosive Liquids.....................0.004 312 0 ll 6,808 1.294 
Inflammable Solids and Oxidizing Materials............. 60 0 5 14,887 2 .829 
Poisonous Liquids and 6 0 0 
1134 4 34 $526,057 | ..... 
Totale 1963*.......... 902 6 12 298 , 157 
* Corrected figures. ** Principally gasoline and motor fuels. 
PROPERTY LOSSES IN RAILROAD TRANSPORTATION OF CHEMICALS 
1,200,000 1,200,000 
1,000,000 1,000,000 
800,000 800,000 
= 600,000 600,000 = 3 
400,000 400,000 
200,000 200,000 
0 
1926 1927 1928 1929 1930 1931 1932 1933 1934 1935 
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ONLY STABILIZES and improves indus- 
try, but it actually creates new types of business. ‘This 
is particularly true of the American chemical indus- 
try which has grown in magnitude and service, largely 
because it is the major patron of industrial research 
in this country. 

Even during depression times, there were in the 
United States approximately 1600 industrial research 
laboratories with more than 22,000 technically trained 
men and women at work. Process industries were out- 
standingly first in rank as to number of laboratories. 
number of investigators and amount of money ex: 
pended. During the current year, chemical manu- 
facturers alone will spend at least $20,000,000 and 
process industries several times this total. 

Educational records also show the growing impor- 
tance of chemical research. Nearly one-third of all of 
the doctorate degrees conferred by American universi- 
ties are in the field of chemistry and chemical engi- 
neering. Over 3,000 graduate students are engaged in 
chemical research during their postgraduate college 
years. And today the demand for graduate degrees in 
chemical engineering exceeds the demand in all other 
divisions of engineering combined. 

Research creates, chemical engineering develops 
and chemical industry makes commercially possible 
the advances of science. The result is human benefit, 
as well as industrial achievement, worth many times 
the immediate cost in dollars and cents. 
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CHEMICAL MANUFACTURERS ARE SPENDING 


$20,000,000 


FOR RESEARCH IN 1937 


CHEMICALS 


$2.25 For Research $4.30 For Research 


THE RESULTS AND BENEFITS OF RESEARCH ARE: 


New and improved processes 

Lower costs and lower prices of products 

New services and new products never before known 
Change of rarities to commercial supplies of practical usefulness 
Adequate supply of chemicals previously obtained only as byproducts. 
Freedom for American users from foreign monopoly control 
Stabilization of business and of industrial employment 
Products of greater purity 
Products of superior service, e.g., light-fast dyes 
New medicines and other new health aids 
More efficient use of raw materials 


More efficient byproduct recovery 


OR 
CREATION OF NEW INDUSTRY AND STABILIZATION OF OLD. 


ORGANIC 
CHEMICALS 
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SOME THINGS RESEARCH HAS DONE 
Fa IT HAS INCREASED PRODUCTION 
. OF NEW SYNTHETIC MEDICINES OF NEW ORGANIC SOLVENTS 
1935 1936 
1935 
1925-30 1925-30 
IT HAS FREED INDUSTRIES 
FROM FOREIGN MONOPOLIES 
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SYNTHETIC NITROGEN 
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PRODUCTION 


b 


Thousands of Short Tons 


EE 
Year 
| | Bas. 
Domestic 
DYES 
75 
3 
y | Cost of 
f research als 
2 50 y ‘SL 
» 2 
, 
Exports 
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iN 
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FOR AMERICAN CHEMICAL INDUSTRIES 
4 
IT HAS INCREASED YIELDS 7. 
IN PETROLEUM REFINING IN COAL CARBONIZATION | : 
Proved 1920-25 
WorlaWer 
1936-37 : 
50 7oin by products 
Potential 
J 
IT HAS CREATED NEW INDUSTRIES , 
Tom 
| PRODUCTION OF 
SYNTHETIC RESINS PROVED p 3: 
1. Coa/-tar acid resins-phenol, cresol, etc. 
2. Alkyd resins-phthalic anhydride 
3. Other coal-far resins~ coumarone, indere, efc. 
‘$ * Partly or entirely estimated 
| Tota/ synthetic resins~s | 
: | | 
* 20 
Year 
300] | | — | 
Estimated annual gs to | 
- Americ otorists due to re-. 
180 
/ = 
3 g 
120 a | 
| | 
Year 
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SELLING 


THE 


PRODUCTS 


OF 
AMERICAN 
CHEMICAL 
INDUSTRY 


MarketING OF CHEMICALS is, in many respects, no 
different than the selling of other industrial goods. 
But the greater proportion of chemicals sold directly 
to the industrial user, as contrasted with the quantity 
sold by dealers or ultimately at retail, does produce a 
significant modification of marketing methods. And. 
fortunately, it considerably reduces the costs of dis- 
tribution for most chemical commodities. 

From the U. S. Census of 1935, one may obtain for 
the first time a true picture of the way in which manu- 
facturers accomplish the primary marketing of their 
goods. The accompanying data make clear that the 
chemical and allied industries have achieved this pri- 
mary marketing with a minimum of mark-up from 
factory costs. Broadly speaking, the cost of primary 
selling of chemicals is about 8 per cent of the factory 
cost, a very reasonable charge when one compares it 
with selling expenses involved in many other lines of 
business. There are, to be sure, some other classes of 
industrial goods sold at a lower percentage of mark- 
up, but they are the products of industries which hap- 
pen to be even more fortunate than chemical makers 
in the small number of customers who need be reached. 

In considering the figures and charts of this section, 
it should be understood that the data do not relate to 
the expenses of wholesalers or retailers. They are con- 
fined solely to the expenses of the manufacturer in the 
primary marketing work. Middlemen are not domin- 
ating factors in the distribution of most chemicals. 
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WHERE MANUFACTURERS’ SALES OF CHEMICALS GO 


FROM 555 PLANTS 


Se 


BLL 


RETAIL STORES 
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Sy 
INDUSTRIAL USERS WHOLESALE BRANCHES | ‘a 
| 

OTHER OWNED WORKS 2 See WHOLESALERS & JOBBERS | 


x 


NAAN 


ZZ, Own wholesale branches 
WY Industrial & other large users 


Transfer to other plants 
in own organization 


447 


ALY 447 


? Includes some purchased merchandise sold without processing. 
: Sncbudes some merchandise transferred to other plants in own 


44, 


23.2% 


* Includes $ 


Sales by Chemical Manufacturers 


Sales by ALI Industries 
Wholesalers & jobbers 


Ownretail stores 


1,22 


“ 


4477 
4/44 


OOO 


Retailers (Incl. chain stores ) 
Household consumers 
Sales undistributed 


Y DISTRIBUTION OF MANUFACTURERS’ SALES OF CHEMICALS AND ALLIED 


* Not shown separately to avoid disclosure of individual operations. 
0,000 received for services performed in processing 


(Values in Thou, 


org tions, excluded in computing expense ratio. materials for others. SOURCE: CENSUS OF BUSINESS 
Industrial 
Compressed and Oil, Cake, 
: Channels of Primary Distribution Chemicals | Coke-Oven and Explosives } Fertilizers | Household Leather Patent and Meal 
Products Liquefied Chemical Medicines }| Cottonseed 
ases Cc ompounds 
Total Net Sales for Industry $623 6741 “$188, 639! $52,025: $42,841, | $154,108: | $58,748 | $308,809: $202,681: | $193,051" 
Total Number of Plants 555 89 323 74 660 518 3345 1,034 | 459 
To own $203 , 249 $43 ,303 $15,535 $32,033 $20,682 $7,122 $52,804 $73 $3,275 
; Per cent of total sales 32.6 22.9 29.9 74.9 13.4 12.1 17.1 25.2 17 
oe Number of plants selling. 65 18 139 48 2 26 18 
Ce To industrial and other large users... $216,501 | $41,983 | $27,341 $4,799 | $18,228 | $21,919 | $154,104 | $16,212 | $73,881 
ba Per cent of total sales.......... 34.7 22 3 52.5 11.2 11.8 37.2 49.8 5.5 38.3 
Ws Number of plants selling. .. 161 56 122 26 31 262 229 42. 262 
wholesalers and $19,725 $1,598 $1,177 $19 496 $15,648 $40,113 $106,828 $57,170 
Per cent of total sales 13.5 10 3.1 2.7 12.7 26.6 13.0 36.6 29.6 
; ‘ Number of plants selling 53 33 10 37 230 119 282 288 
Per cent of total sales. .... 1.0 05 (3) 
Number of plants selling. . 8 
To retailers (including chain stores) . $6,635 $10,230 $330 $230 $57 ,459 $5,273 $1,730 $69 , 206 $16,616 
Per cent of total sales.......... 1.1 54 0.6 05 37.4 90 06 23 6 8 6 
‘. Number of plants selling. ha s 13 18 6 78 166 20 118 239 
To household consumers. $532 5,70 | $23, 165 $916 $6,078 | $10,833 
Z Per cent of total sales 0.1 3.1 15.0 16 2.1 56 
Number of plants selling 1 135 72 55 242 
Total Distributed Sales $510,971 $121,031 $44,804 $38 , 239 $140,639 $51,099 $248 841 $273 $161, 75 
Transfer to other plants in same organization. . $86,879 $67 $7,221 $4,602 $6,216 $3,849 $48 065 $11,663 $22,890 
xs Per cent of total sales 7 13.9 35.8 13.9 107 40 66 15.6 4.0 119 
‘ Number of plants selling 26 40 66 17 4 20 46 s 133 
‘ Sales not allocated to usual channels $25,824 $7,253 $3,800 $11,993 $7,333 $8 386 
; Per cent of total sales........ 1 47 65 3.9 2.5 43 
- Number of plants 4 ‘ 34 33 32 18 40 
; Sales negotiated through agents, brokers, and commission} 
$44,755 $25, $1,710 (3) $36,885 $4,200 $43,974 $19,004 $55 ,009 
> Per cent of total sales 7.2 13.5 33 23.9 7.1 14.2 6.5 285 
* Number of plants using 19 41 13 39 90 96 18 210 
Distribution Expenses of Plants Reporting in Full 
Number of plants os habe ewheeeennenens 261 23 85 16 431 221 127 761 159 
i Total net sales $197 $61,409 * $24,734? $6,449 $117,720 $26,445° $128,0742 | $239,004 $82,483 2 
Total expenses $14,967 $2,705 $3,740 $762 $12,493 $6,407 $46,200 $3,049 
> Per cent of net sales 4.8 15.2 12.2 24.3 6.9 4.3 
Pie, Pay roll $4,172 $1,267 $1,214 $344 $4, 890 $3,120 $2,994 $15,429 $1,262 
Other expenses $10,795 $1,438 $2,526 $418 $7 ,603 $3 , 287 $5,751 $30,771 $1,787 
Total Reported Distribution Employees and Payroll, 
iad Number of plants reporting. ........... 261 30 101 23 431 345 215 761 293 
Total employees. . . 1,587 S86 513 133 2,740 1,925 1,560 8,365 1,173 
Male 1,222 802 481 124 2,458 1,647 1,319 5,912 1,115 
Female 365 32 282 278 241 2,453 58 
< Total pay roll $4,172 $1,289 $1,256 $367 $4,890 $3,516 $3 ,457 $15,429 $1,485 
Z FOR COMPARISON 1935 | 1929 | 1935 | 1929 | 1935 | 1929 | 1935 | 1929 | 1935 | 1929 | 1935 | 1929 | 1935 | 1929 | 1935 | 1929 | 1935 | 1929 
> Per cent of Distributed Sales to: 4 
Own wholesale branches. ....... 39.8 = 35.7 = 34.7 83.7 = 14.7 = 13.9 21.2719. 8827.0 F187] 207 4.5 
Industrial users 424/58 [347128 126] | 13.0] 43.01 6204476) 59] 438 
Wholesalers and jobbers. 4) 25) 36) 3.1) 13.9] 2S | 16.1] 32.6] 39.0] 15.79 35.3 451 
Own retail stores... a, ee EE ® | 067 o6f....f 07 
Retailers SSP ES] EEL O6F ES SE] ios] 59 
Zz 4. Z Zz Zz Zz 
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Payrolis 


nse Dollar for the 


Manufacturer 


Sales Ex 
Process 


38.7 % 
Payrolls 


nse Dollar for the 


ndustries 


42.6% 
Poyrolls 


Sales Expense Dollar for 


All Industries 


PRODUCTS, 1935, SHOWING SALES FROM PLANTS AND DISTRIBUTION EXPENSES 


sands of Dollars) 


U.S. DEPARTMENT OF COMMERCE 


5 In addition, 50 plants made no sales but recieved $4,758,000 for processing materia's owned by others. 
® Sales were combined with sales to wholesalers and jobbers, and to own wholesale branches because of incomplete reports. 
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TIn 1929 sales to h * were bined with sales to industrial users on account of incomplete reports. 
Oil, Cake, Wood 
and Meal Petroleum Pulp Rayon Salt Tanni Distillation, Channels of Primary Distribution 
Linseed Refining Materials etc. 
$54,895 1,906,310] $164,100: $185,724: | $33,064] $238,063] $35,954] $17,172 4 Total Net Sales for Industry 
ay 390 187 32 46 232 142 61 | Total Number of Plants 
“$5,112 1,071,122 $4,684 $82 , 665 $16,719 $179 ,030 $1,742 $7,940 To own branches 
a 56.2 2.9 45 50.6 75 4.8 46.3 Per cent of total sales 
7 56 6 10 19 8 ll Number of plants selling 
$19,124 $165,688 | $43,051 | $97,592 $5,102 | $15,139 | $29,019 $4,289 || To industrial and other large users 
34.8 8.7 2 2.9 15.4 6.4 80.8 25.0 Per cent of total sales 
ll 11 67 13 26 124 125 35 Number of plants selling 
$27,254 $324,746 | $2,584 $1,604 $7,191 | $20,608 $2,743 $3,546 | To wholesalers and jobbers 
497 17.0 16 0.9 21.7 8.7 7.6 20 6 Per cent of total sales 
16 55 ji Meroe 26 138 32 28 Number of plants selling 
$2,602 $1,780 $17,087 $226 To retailers (including chain stores) 
4.7 54 7.2 1.3 Per cent of total sales 
5 14 83 7 Number of plants selling 
$91 $821 (3) (3) To household consumers 
i Beene poet 0.3 0.3 Per cent of total sales 
5 22 Number of plants selling 
$54 ,092 1,660, 156 $50,319 $181,861 $30, 883 $232 , 685 $33 , 504 $16,001 Total Distributed Sales 
(3) $135,412 $105 990 $3,749 $86 $4,451 $1,772 $1,171 Transfer to other ylaneo | in same organisation 
7.1 6 0.3 1.9 4.9 6.8 Per cent of total sales 
10 4 9 14 11 Number of plants selling 
$803 $110,742 $7,791 $114 $2,095 7 $678 (3) Sales not allocated to usual channels 
15 5.8 4.7 0.1 6.3 04 1.9 Per cent of total sales 
3 4 fd 6 14 19 Number of plants 
$10,907 $21,099 $8,306 $7,079 $2,775 $10,670 $1,853 $7,388 Sales negotiated through agent, brokers, and commission 
houses (incl. above) 
19.9 11 §.1 3.8 8.4 4.5 5.2 43.0 Per cent of total sales 
8 1 15 3 13 45 23 33 Number of plants using 
Distribution Expenses of Plants Reporting in Full 
180 13 16 116 7 9 Number of plants reporting 
$6,123 $455,245 $24 $42,729 $8,514? $60,350? $22,274? $4,003? Total net sales 
$250 $14,703 $577 $1,824 $2,217 $11,095 $3, 109 $221 Total expenses 
Ge 2.7 26.0 19.6 14.8 6.9 Per cent of net sales 
79 3,895 $197 411 $3,405 $1,506 $129 Pay r 
$171 $10,808 $380 $1,413 $1,375 $7,690 $1, 603 $92 Other expenses 
Total Reported Distribution Employees and Pay Roll 
9 180 18 13 25 163 97 26 Number of plants reporting 
3 2,220 75 125 490 1,679 438 74 Total employees 
25 2/010 58 91 433 1,383 341 62 Male 
6 210 17 34 57 6 97 12 Female 
$79 $3,895 $244 $411 $993 $3,460 $1,563 $152 Total pay roi! 
1935 | 1929 | 1935 1935 | 1929 | 1935 | 1929 | 1935 | 1929 | 1935 | 1929 1929 | 1935 | 1929 | 1935 | 1929 FOR COMPARISON 
Per cent of Distributed Sales to: 
15] 6.4935. = 6441603] 939 .... 45.59 36.0 54.1 5.2 = 49.672 Own wholesale branches 
41449 9128] 100] 86] 85.6] 09.4] 53.6) 640) 165) 86.6} 268) Industrial users 
0.3] 46601 ZS] i96}is3] 5.1] 23.3) 25 23] 8.2] 22.2] | Wholesalers and jobbers 
E6444] 767....].... gE FE Own retail stores 
8] SE] 15] 52 58} ss 14] SS] Retailers 
off O.19.... 03} cs o's of Household consumers 
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PAYROLLS ARE LESS IMPORTANT THAN OTHER EXPENSES IN CHEMICAL DISTRIBUTION. es 
Other Expense Other Expense Other Expe hse 
ig 
| 
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PRIC 
TRENDS 


AMERICAN 
CHEMICAL 
INDUSTRY 


VOL. #4 


Prices OF CHEMICALS are more stable than those 
for many other industrial goods, and far more stable 
than prices for farm products, foods and most con- 
sumer’s goods. This stability in price is one of the 
great contributions made by American chemical indus- 
try to the industrial stability of its customers. Users of 
industrial chemicals are often more interested in cer- 
tainty as to future prices of their chemical raw ma- 
terials than they might be in minor price cuts, if the 
latter had to be followed at some early, but uncertain, 
date by unexpected and perhaps large increases. 

Prices of chemicals have trended downward over a 
period of years. This is in spite of the fact that the costs 
of labor and capital required in the manufacture of 
chemicals have been increasing. Skilled management, 
with the aid of research, has been able to offset these 
“rising rents” for manhours and money largely by im- 
proving efficiency in both production and distribution. 

Lower costs which come with greater usage have also 
been shared by the producer with his customers because 
chemical industry believes and practices the gospel of 
the research laboratory: More goods at lower prices! 
This is especially true of new industries, of which chemi- 
cal research has provided many. The result has been 
a lowering of the costs of many commodities, for as 
these trends are continued, they afford benefits not only 
to the direct customers of chemical industry but also to 
the general public, which ultimately pays all the bills. 
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Adm., Selling and Return on Invest't 20.70 


Return on Invest't 


Depreciation 
Lobor, Fact. Exp.1.9 5% 


Selling & 
Return yt | Other Fact. 


Investment Costs 8.4 
Labor 5 


Raw Materials 


Other Factory 
Costs 7.5 % 
Direct Labor 4.8 

PlantAdm. 3. 
Taxes and 
Containers 3.7 


Materials ic} Raw Materials 
60.5% = 44.1% 


ACID HEAVY CHEMIC 


CHEMICALS 


THE PRICE DROPS AS PRODUCTION RISES ° 


w 
= a = PRICE a 
° ° ° 
= 50 0.40 @ 10 0.40 
WEIGHTED é > 
4 AVERAGE | AVERAGE PRICE 3 x 
3 300 3 
c 
a , 6° 
= a 3 22 a 3 
= 100 Lal a vic 
- 
3 = < 
Denaturing 4% 
[depreciation 8% Containers 6.2% 
Adm,, Selling & lo 1 De ‘ation 6B% Adm., Selling & 
eturn & | & Depreciation Return on invest q 
Conversion 16% 
Labor 23.3% 
40 % Raw Materials 
20.8 %o 
OME RELATIVE PRODUCTION AND DISTRIBUTION COS! 
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In Millions 
Of Dollars 
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-+Process Industries 
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PRICE HISTORY OF MAJOR CHEMICALS 


TEN-YEAR PRICE TRENDS 


FOR THIRTY BASIC CHEMICALS 


(7 Mos.) 
Commodities and Units of Sale 1937 
Acetic Acid, 28%, bbl., 100 Ib. ................. $2.43 
Muriatic Acid, 18°, tanks, 100 Ib................ 1.01 
Nitric Acid, 36°, carboys, 100 Ib................ 5.00 
Sulphuric Acid, 60°, tanks, ton................. 11.14 
Alcohol Denatured, S. D. No. 1 Gal......... : .33 
Methanol, Crude, tanks, Gal.............. .33 
Aluminum Sulphate, bags, 100 tb............... 1.85 
Ammonia Anhydrous, cyl., Ib.................-- . 156 
Ammonium Sulphate, 100 1.37 
Borax, gram tom. 40.67 
Calcium Carbide, drums, .05 
Carbon Bisulphide, drums, Ib. ...............4. 05 
Chlorine, liquid, tanks, 100 Ib................... 2.15 
Formaldehyde, 40% bbl., Ib. .... 053 
Soda Ash, light, 58% bags, 100 Ib............... 1.25 
Caustic Soda, 76% Solid, drums, 100 Ib......... 2.60 
Sodium Bichromate, casks, Ib................. 
Sodium Phosphate, Tri-Basic, bbl., 100 lb........ 2.10 
Sodium Silicate, 40° drums, 100 Ib............... .80 
White Lead, dry, casks, 100 Tb.............0000- 7.50 
Zine Oxide, lead free, bags, 100 Ib............... 5.71 
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1936 
$2.45 
1.00 


13.00 
1.23 
2.60 
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1935 1934 1933 1932 1931 1930 1928 
$3.88 


$2.43 $2.75 $2.61§ $2.56 


1.00 1.0 1.0 1.0 1.00 1.00 1.00 .8 
5.00 5.00 5.00 5.00 5.00 5.00 5.00 50 5.00 7 
11.00 11.00 11.00 11.00 11.00 11.00 11.00 10.50 


-36 34 34 -30} -43 


1.35 1.35 1.25 1.25 


15h 193.21} 
42.00 40.00 40.00 42.25 60.00 66.00 53.00 62.67 90.00 4 


4.50 4.50 4.50 4.50 4.50 5.25 5.50 550 5.50 


-143 -14} -14} -14} 143 
13.00 13.00 13.00 14.25 15.00 17.50 1 
1.23 1.23 1.208 1.1 1.15 1.32 
2.60 2.60 2.519 2.50 2.50 2.00 2.70 2.80 3.00 


-059 05] -048 -05 07 
2.00 2.10 2.15 2.60 3.06 
.80 -60 -60 65 -60 -60 
18.00 18.00 18.00 18.00 18.00 
6.50 6.44 6.30 6.50 7.25 7.96 
5.66 6.30 5.75 5.90 6.62} 
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TRANSP IRTATION of chemicals involves many 
special problems. Some otf these goods, by their very 
nature, are difficult to package and potentially danger 
ous to handle. But the American chemical industry 
has made as serious a study of packaging and trans 
portation, as it has of manufacture and marketing. The 
results are adequate, safe, effective containers for each 
special type of goods. 

Chemicals pay a substantial part of the total freight 
bill of America. But they are responsible for an even 
larger percentage of the total freight hauled by rail, by 
road, and by water. Raw materials and finished prod 
ucts of chemical process industries are, in fact, among 
the most important industrial commodities. They prob 
ably are a close third to the products of agriculture and 
the products of mining in their total tonnage of freight. 

Containers add considerable to the cost of chemicals 
and in addition the industry has approximately $200,- 
000,000 invested in tank cars, tankers, cylinders, car- 
boys and returnable drums. But the investment in 
money is far less important than the investments in skill 
and carefulness. These latter represent the basis for 
safe handling after production, during transportation 
and in the user’s plant. And, in the last analysis, the 
consumer wants safe as well as economic delivery of his 
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INBOUND SHIPMENTS @UTBOUND SHIPMEN) 


SOLID FUELS AND 
RAW MATERIALS 230,000,000 TONS SOLID PRODUCTS 180,000,000 TONS 


LIQUID FUELS AND LIQUID PRODUCTS 125,000,000 TONS 


RAW MATERIALS 175,000,000 TONS 


GASEOUS PRODUCTS 1,000,000 TONS 


SHIPPED VIA 


At an estimated cost to chemical industries of $1,000,000,000 for transportation and $500 - 
000,000 invested in shipping facilities and spent annually for packing and containers. 


"TRANSPORTATION COSTS FOR TYPICAL CHEMICALS 


in Per Cent of Delivered Cost 


| 
; \ muriATic AciD 


20 DEG.IN 
CARBOYS 


Delivered Springfield, Mass., 
$3.18 per cwt. net weight? 
FOB, St. Louis, $11.30 per ton F.O.8, Dutch Port, $7.90 per ton *fincludes return of contain 
Delivered ct Monroe, Lo., $16.40 per ton Delivered at Monroe, Lo, $15.35 per ton - 


FOB, Texos) $18 patton 
FAS. New York, $22 per ton 
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00 Carboys @ 
= $ 6,750,000 


— 


3,000 Special ata 
Pressure Cars @ $6000 


6,000 Low-Pressure 
Cars @ $ 3,000 


15,000,000 Returnable Drums 
@ $7 = $ 105,000,000 


Wy 


Total Investment $ 36,000,000 


HAND 


CIPAL RAILROADS. 


FREIGHT CHARGES IN THE UNITED STATES FOR CHEMCAL COMMODITIES 
LED DURING 1935 BY PRIN 


Data from Official Records of Interstate Commerce Commission. 
Freight Freight 
Charge Charge 
Number Number Ave. No. (Millions Number Number Ave. No. (Millions 
of of of Tons of of of of Tons of 
Carloads Tons per Car Dollars) Carloads Tons per Car Dollars) 
50,000 2,440,000 49.38 $4.07 Paints in oil and varnishes........ 28,000 650,000 22.09 2.73 
| Alcohol, denatured or wood....... 34,000 720,000 21.64 2.52 Paperboard, pu!lpboard, and wall- 
Bunlosives, N. O. 25,000 410,000 16.24 2.58 218,000 4,660,000 21.22 11.64 
| Petroleum oils, refined and all other Building paper and prepared roofing 
2,328,000 64,880,000 28.20 168.45| materials. 141,000 3,170,000 22.27 8.48 
Fuel, road and petroleum residual Soap and washing compounds..... 87,000 1,870,000 21.62 5.80 
oils . 517,000 16,880,000 33.25 32.90) Glass, flat, other than plate....... 29 ,000 890,000 32.18 3.10 
Lubricating oils and greases... .... 283,000 6,270,000 22.34 18.17| Glass: bottles, jars and jelly 
Petroleum products, N. O.8...... 20,000 440,000 22.69 1.32 0 See 212,000 3,710,000 17.64 11.1 
Cottonseed 58,000 1,610,000 28.21 5.06 | Cotton 48,000 890,000 18.24 2. 
14,000 360,000 27.03 1.06| Cottonseed....... 39,000 1,020,000 26.71 1.75 
44,000 1,320,000 30.04 4.14 | Cottonseed meal and cake...... 95,000 2,330,000 24.84 4.97 
Sugar (beet or cane)............. 233,000 7,480,000 33.03 22.39! Vegetable-oil cake and meal, except 
Table syrup and edible molasses... 41,000 1,300,000 31.89 4.01 cottonseed... . 29,000 740,000 24.89 1.56 
Molasses, blackstrap, and beet Flaxseed... 12,000 460,000 39.54 1.52 
25,000 1,180,000 47.40  2,52| Sugar beets 115,000 5,210,000 45.64 2.94 
Aluminum: Ingot, pig, or slab... . 4,000 130,000 28.57 .44 | Hides, green 70,000 1,700,000 24.28 6.11 
Cement, natural or Portland (bldg.). 591,000 20,630,000 35.32 31.48/ Leather... 24,000 450,000 18.30 1.52 
Brick, common................++ 56,000 2,020,000 36.02 2.35/| Fish or sea-animal oi! 15,000 440,000 30.01 1.30 
Brick N. O. 8. and bldg. tile. ..... 161,000 5,800,000 36.78 9.56| Coke..................4.. 482,000 16,120,000 34.12 19.18 
Artificial stone N. O. 8........... 8,000 230,000 29.72 .41 | Petroleum, crude.............. . 176,000 6,040,000 34.77 8.83 
Lime, common (quick or slaked)... 122,000 3,020,000 24.71 4.78/| Asphalt (natural, byproduct, or 
Plaster (stucco or wall) and dry petroleum) wTrLTUTLERTTTLCrreT ‘ 157,000 5,560,000 35.54 10.70 
69,000 1,670,000 24.15 3.53| . 230,000 7,000,000 30.84 13.89 
Sewer pipe and draintile (not Phosphate rock, erude (ground or 
82,000 1,410,000 17.09 3.05 108,000 5,690,000 52.55 4.66 
Fertilizers, N.O.S.............. 408,000 11,610,000 27.65 21.67 | Sulphur (brimstone 48,000 2,470,000 56.88 3.30 
6s 28,000 6,040,000 26.08 12.38| Pulpwood.. 248,000 7,700,000 33.07 6.58 
Printing paper.................. 151,000 3,450,000 22.47 8.75| Rosin..... 32,000 730,000 23.10 1.56 
Tobacco, manufactured products.. 32,000 640,000 19. 4.12 | Turpentine. 8,000 200,000 23.42 74 
Crude rubber (not reclaimed)..... 25,000 840,000 34.17 2.66 
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Me CHEMICAL INDUSTRY HAS INVESTED $200,000,000 
mm TANK CARS AND RETURNABLE CONTAINERS © 
| 500, — 
a $ 4.50 


FOR THESE ONE-T 


| 
Cans, Jugs, Bottles and Vials, Buckets and Pails, and Wrapping Materials of al! Sorts Total in the 
Millions for Annual Sale to Process Industries 


| 10,000,000 Bbls.@ $1 
4,000,000 Kegs @50¢ 


500,000,000 Cloth Bags @ 8¢ 500,000,000 Paper and 


‘Paper-Lined Bags @ 64 


i 


FREIGHT CAR REQUIREMENTS FOR 


(Data from Car Service Division of Association of American 
Railways ) 


Carloadings | Carloadings 
Actual Estimated Increase | Actual Estimated Increase 
Commodity 1936 1937 % Commodity 1936 1937 % 

334,801 379,077 13.2 | Sugar, syrup and molasses.............. 38,781 39,935 3.0 
Flour, meal and other mill products... ... 204,797 202,859 410,640 456,588 11.2 
lay, straw and alfalfa..............+++ 32,839 29,917 _8.9*| Machinery and boilers................. 37,909 41,816 10.3 
Cotton seed and products, except oil..... 25,503 21,972 13.8*| Brick and clay products................ 74,264 80,432 8.3 
Citrus 23,123 14,580 36.9*/| Lime and 37,508 41,037 9.4 
Other 99,121 104,984 5.9 | Agricultural implements and_ vehicles, 

35,487 38,499 8.5 other than automobiles............... 14,752 17,806 20.7 
Other fresh vegetables.............--+.+ 37,717 38 , 806 2.9 | Automobiles, trucks and parts........... 120,468 148,463 23.2 
RNG 206,172 185,763 9.0* | Fertilisers, all kinds... 43,633 47 ,652 9.2 
Poultry and dairy products............- 26,973 27,176 .8 | Paper, paper board and prepared roofing.. 84,887 94,579 11.4 
1,701,867 1,762,552 3.6 | Chemicals and explosives............... 27,059 28,785 6.4 
Ore and concentrates............0+0ee0: 2,697 828,983 25.1 | Canned goods — all canned food products 

Gravel, sand and stone... ..........+++. 440,935 456 ,066 3.4 (includes catsup, jams, jellies, olives, 
28 ,642 29,415 2.7 pickles, preserves, etc.).............. 78,893 81,462 3.3 
Lumber and forest products............- 469,810 515,801 9.8 Total all commodities listed......... 6,058,269 6,539,536 7 
Petroleum and petroleum products....... 531,811 557 , 358 4.8 * Decrease. 
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THE NATION'S tax bill is $12,500,000,000—roughly, 
equivalent to $100 per year for every person in the 
United States. Of this huge sum, $5,500,000,000 goes 
to the Federal government and $2,500,000,000 to the 
state governments while the share of the various local 
governments amounts to $4,500,000,000. 

Where does all of this money come from? The larg- 
est source is property taxes, $4,500,000,000, closely fol- 
lowed by income taxes on individuals and corporations, 
which yield $2,600,000,000. Liquor and gasoline taxes 
cach supply $800,000,000, tobacco iaxes follow with 
$600,000,000, and the rapidly mounting payroll taxes 
have now reached $400,000,000. Customs, once our 
single most productive source of revenue, now yields 
only $400,000,000 and the many miscellaneous taxes— 
lederal, state and local—add up to $2,400,000,000. 

Chemical process industries pay, of this total tax bill, 
at least $750,000,000 in direct taxes on property, income 
and operations, and in addition are responsible for the 
production of more than $2,000,000,000 arising from 
the sales taxes on gasoline and petroleum products and on 
alcoholic beverages, from extraction taxes on mineral 
raw materials such as sulphur, salt and crude oil, from 
processing taxes and special excise taxes on coconut and 
other vegetable oils, and for $40,000,000 of customs 
duty collected on imports of chemicals and chemical 
raw materials. 

Chemical industry pays its share 
nation’s tax bill! 


and more—ot the 
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THE EQUIVALENT OF CHEMICAL TAXES IN PAYROLLS 


$750,000,000 
TAXES PAID BY PROCESS INDUSTRIES 


FULL YEAR'S PAY FOR 
610,000 WAGE EARNERS 


EVEN IN 1937 


INDIRECT TAXES ARE PAID FROM LOW AND MODERATE INCOMES 


IN THE OLD DAYS TAXES WERE OFTEN PAID 
BY DIRECT MANUAL LABOR. IF THAT WERE TRUE TO-DAY 
IT WOULD REQUIRE A FULL YEAR'S WORK FROM 610,000 
MEN MERELY TO PAY THE DIRECT TAXES ON CHEMICAL 
PROCESS INDUSTRIES. CONVERSELY, THE CHEMICAL TAX BILL 
“WOULD PAY THE WAGES FOR THAT MANY ADDITIONAL EMPLOYEES 


LIKEWISE, THE INDIRECT TAXES OF $2 BILLION WOULD PAY ALL FEDERAL 
STATE, LOCAL AND GOVERNMENTAL EXPENSES 


MONTHLY INCOME | $150 MONTHLY INCOME 


Taxes $116.04 30.00 7.59 Taxes $229.20 
Clothing 1.28 
and Light 11.00 1.05 
Recreation 3.00 .30 
Insurance 5.00 13, 
Sundries and Misc. 27.00 2.75 
TOTALS $150.00 | $19.10 
From study made by Northwestern National Life Insurance Co., Minneapolis, Minn. 
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SOME CHEMICAL TAXES 


VOL. 


we all help to pay . . 


CONSIDER the sale of one carload of 72 drums, each containing 54 gal. 
of chemically pure ethyl alcohol, made from molasses and to be sold for 
beverage use. Delivered in New York at 23 cents per proof gallon, the 
alcohol itself (including cost of drums and freight) is worth $1,699.06. 
But the federal tax of $2 per proof gallon amounts to $14,774.40 on this 
one shipment. If this sale is to a rectifier for blending purposes, there is 
an additional rectification tax of 30 cents per proof gallon, or $2,216.16. 
And since New York State also exacts from the wholesaler a tax of $1 
per proof gallon or $7,387.20, we have the anomalous situation of one 
chemical product carrying a tax burden 14.4 times its actual value. 


CONSIDER an example in the heavy chemical industry—say, in the pro- 
duction of an ordinary (5:10:5) commercial fertilizer containing 10 per 
cent of P2Os; in superphosphate. To produce this product we start with 
sulphur mined in Louisiana where there is a severance or extraction tax of 
$2 per long ton and in addition other local, state and federal taxes. To 
make a short ton of 50 deg. sulphuric acid from this sulphur requires 0.2 
long ton of sulphur on which the tax was about 67¢, but in addition the taxes 
paid by the acid manufacturer bring our total tax up to nearly $1. Now 
to produce a ton of superphosphate requires 0.53 ton of 50 deg. sulphuric 
acid so that by now the accumulated tax amounts to about 73¢ per ton of 
superphosphate. One ton of superphosphate is mixed with 0.38 ton of 
ammonium sulphate, which required acid equivalent to about 0.09 long ton 
of sulphur in its production and carried additional federal and state taxes 
bringing its total to about 91¢. Now 0.16 ton of potassium chloride of 
50 per cent K2O content is added with its own taxes of at least 10¢. Finally 
enough filler is added to bring the total weight of fertilizer to 1.6 tons of 
fertilizer which when bagged and tagged and taxed again is sold to the 
farmer. Problem: How much of the farmer’s money for fertilizer goes 
to the tax collector? 


NOW CONSIDER the producer of petroleum who pumps the crade oil 
from the ground in Oklahoma, pays a state extraction tax of 6¢ per bbl. 
of 42 gal. He pumps it to the refinery, paying 1¢ in pipe line tax. On 
refining it, he gets 18.5 gal. of gasoline, 16.1 gal. of fuel oil, and 5 qt. of 
motor oil. In doing this he creates the basis for other taxes. The 
gasoline alone, sold in New Orleans, La., for instance, must carry l¢ 
federal tax, 7¢ state tax, and 2¢ city tax, a total of 10¢ taxes per gal. 
Lubricating oil carries a 4¢ per gal. federal tax. Fuel oil carries a 1¢ per 
gal. tax if sold in the neighboring state of Mississippi. In other words, 
starting with a barrel of crude oil worth approximately $1.22—chemical 
industry has provided $2.18 in direct petroleum taxes for federal, state, 
and local governments. Other taxes, the so-called “hidden taxes,” imposed 
upon the petroleum industry, often are equivalent to 25¢ on a barrel of 
crude oil. Thus, the tax burden picked up by a barrel of crude oil from 
the well to the consumer may amount to more than twice its original value. 


$ $ $ $ $ $ $ $ 
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Uncle Sam Looks to : 


FEDERAL TAXES ON PROCESS INDUSTRIES 


Estimated federal income for fiscal year 1937-38, as forecast by the Budget submitted by the 


President early in 1937. 


ALCOHOLIC-BEVERAGE TAXES: 
Distilled spirits (imported) (excise tax)......... 
Distilled spirits (domestic) (excise tax) . 
Fermented malt liquors (beer)..... . 
Wines (domestic and imported) (excise tax)... 
Rectifiers, liquor dealers and stills (special taxes) . 
Containers stamps (Liquor Taxing Act, 1934).. 
Brewer; retail and wholesale dealers in malt liquors (special ween ee 
Other alcoholic beverage 


$24,000,000 
267 ,000 , 000 
310,000, 000 
6, 100, 000 
11,200,000 
7,500,000 
11, 200,000 
4,100,000 
2,600,000 


TOBACCO TAXES: 
Cigarettes (small) . . 
nu 
Tobacco, chewing, ‘and smoking. . 


$643 , 700 ,000 


13, 200 ,000 
492,000,000 
7,000,000 
55,800, 000 
1, 200, 000 
147,000 


MANUFACTURERS EXCISE TAXBS: 
Brewers’ wort, malt, grape concentrates, etc. 
SUNDRY TAXES: 
Transportation of cil by pipe line...... . 
Oleomargarine, etc., including special taxes. 
Coconut, and other vegetable oils, processed . . 
Processing tax on crude petroleum. . 


Grand total estimated income of Federal Government....................-: $7, 


$569, 347, 000 


33,300 , 000 
900 , 000 
7,200,000 
204 , 000, 000 
$7,000 , 000 
15,900,000 


11,000, 000 
2,800, 000 
11,200,000 
1,000,000 
, 500,000, 000 


293 ,607 , 197 


GASOLINE CONSUMPTION PER CAR AND PRICE OF GASOLINE 
(Excluding Taxes) 


GALLONS 


“1923, “924 “1925” “1926. “1927 “1928 "1929 "1930 
THE MOTORIST’S YEARLY BILL: 


$70.63 $89.91 
$82.98 


= 


= 


= 


‘1923 «1924 925 


1931 1932 
PRICE OF 


1931 «1932 
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PROCESS 
INDUSTRIES 


For ly, of his 
ANNUAL INCOME 


1933 


GASOLINE 


1933 
© 


$84 57 (EXCLUDING 


TAKES) 


TAXES 


1934 


American Petroleum Institute 


$ $ $ $ 


~ 


Je 


| | ; : 
GALLONS 
(64!) PER YEAR 
© 
3.00 CENTS PER i, 
1934 1935 1936 
$74 57 
¢ 
1926 1927 1928 1929 1930 ’ 
$ $ $ $ $ $ $ $ $ $ 
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SHEET 


AMERICAN 
CHEMTCAL 
INDUSTRY 


VOL. 44 ¢ CHEMICAL 


A FINANCIAL ANALYSIS of chemical industry 
reveals that as a whole it is built on sound economic 
policy and is one of the most stable of American indus- 
tries. This is important from the standpoint of the 
investor because it means a greater assurance of return 
on his investment. It is equally important to employees 
in the industry because it represents certainty of a job, 
and to buyers of chemicals and to the general public 
because it ensures a steady future chemical supply. 

The data for this analysis have been obtained from 
the composite tax returns released by the U.S. ‘Treasury 
Department. No other agency brings together as com- 
plete a summary of the assets and liabilities, receipts 
and disbursements, for the enterprises engaged in the 
manufacture of chemicals and allied products. Profits, 
however, which are a modest percentage of the cost 
of chemicals, are but crudely shown by the Internal 
Revenue data. In some cases the distributable profit 
is greater, in other cases less, than the so-called “net 
income.” But on the average the figures for net income 
of an industry or a group of industries perhaps most 
fairly represent the reward to the investor, speaking 
of reward or profit in the most general terms. 

The data which follow show some of the major 
financial comparisons between chemical industry and 
other industries and indicate trends both in the strictly 
chemicals business and in the group which tax collectors 
call “chemicals and allied products.” 
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Assets Liabilities 


CONSOLIDATED BALANCE 


SHEET, DECEMBER 31, 1934 


Notes and [Ccounts Payable $1,728,418 000 
Bonded de t and Mortgages 680,923,000 3 
i iabiliti, 752,855,000 
622,968, 


ENDING DECEMBER 31, 1934 


% % 


Cost of 9°0ds sold 65.87 $4,385,142,000 

Gross Sales 94.40 $6,284,780,000 Compensation of officers 1.00 66,546,000 
Gross receipts from oth. op. 0.92 61,083,000 Interest 0.87 57,835,000 
Interest 0.45 29,603,000 Taxes, not ©n incomes 2.27 150,915,000 
18,784,000 Bad debts 056 37,380 099 
Profit, sale of capital Ossets 0.7] 7,560,000 Depreciation 437 291,15) 000 
Miscellaneous receipts 0.77 51,126,090 Depletion 1.18 78.80 5,000 
Dividends, etc. (tax exempt) 3.07 204,356,000 Other De ductions 18.62 7 239 67 4,000 

Total $6,657,292,000 Compiled Net Profi 5:26 349.844.0090 


Total 6,65 292,000 


LE SAM 
PENS ITS BOOKS TO UNC AAR = 
| 
$493,744 000 | 
Notes ang Accounts receivable 1,7 15,845,000 | 
Inventories 1,288 952 000 ; 
Investments 2,570,638,000 || 
land, buildings 2nd equipmens 4,352,216 009 i 
Miscellaneoy, 516 328,000 »4,985,000 | 
Total $10,935 profits (net) 2,197,574,000 
"24,723,000 Total $10,937,723 723,000 | 
(Compiled fom Federal income tox returns of ™anufacturers of Chemicals ond Allieg Products) 3 
Receipts Bisbursements 
OPERATING SUMMARY FOR YEAR 
(Compiled from Federal income tax returns of 7.608 Manufacturers of Chemicals and Allied Products) | 


4 


Per Centof Gross Manufacturing Income of U.S.A. 


All net and gross incomes are for year 1935. Bars represent gross incomes only. 
Source: “Statistics of Income for 1935’, Bureau of Internal Revenue 


28.40 
870,435,000 Net 
19382 $9.215.145,000 cro 
15.54 Ail $ 7,417,413,000 Gross 
367,201,000 Net 
12.31 W/Z text Nes * Gross 
425 W777 Printing $ 2,024,123,000 Gross 
139,919,000 Net 

312 Pulpand Paper $ 1,488,845,000 Gross 

y The classification Chemicals and Allied 

the followi »dity classes: petro- 
2.76 WZ Liquors and Beverages $ 1,315,604,000 Gross 

105,910,000 Net . 
dustrial and fine chemicals, paints, 

2.42 1% Leather $ 1,157,153,000 G pigments, varnishes, carbon black, lamp 

Wl nied 47,661,000 Net black, putty, rosin, turpentine, drugs, 

vegetable oils, soaps and fertilizers. It 
2.55 Wa Tobecco $ does not include leather, rubber, mine 

products, food products, rayon, paper, 
2.13 Gy, Stone, Clay and Glass $ 1,017,611,000 Gross glass, iron and steel. 
88,685,000 Net 

1.65 (ZZ Rubber and Products $ 788,746,000 Gross 

3.01 UW All Other Manufacturing # 1.435.720,000 Gross 

100.00 
Total Gross Income From All Manufacturing 
$°47, 700,795,000 


The Growth of an Industry—Chemicals Proper (Industrial and Fine Chemicals) 


Inactive 
Corp's 
Corporations reporting net income Corporations reporting no net income no income : 
Toal Number Number ted. 
o. of of Net loess for of umber 
Year returns returns Gross income Net income prior year Income Tar returns Gross income Deficit of returns Ms 
412 230 $835,035,301 $94,744,345 $323,492 $11,347,923 162 $24,917,320 $4,648,711 20 
1998....... 467 250 791,792,987 102,714,248 37 
500 276 1,026,514,325 125,974,068 40 & 
1880....... 304 185 852,970,523 82,745,458 34 
1931....... 343 146 642,417,000 246,000 30 
204 100 441,223,020 21,793,000 16 
870 173 502,383,000 48,014,000 28 
559 260 530,230,000 72,551,000 39 
Not available 
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and NET INCOMES: of, ANUFACTURING INDUSTRIES 
be 
q 
5 | 
Source: Statistics of Income,” Bureau of Internal Revenue. 


HOW CHEMICAL INDUSTRY. WEATHERED THE. DEPRESSION 


ross omes for lowest depres year expressed as _ 192 
of Current Busines 


1932 


1933 


1933 


1933 


‘ESS 


1933 


1933 


3 
1933 
WS 
1932 
V.33.5 Agriculture 1932 
The national income decreased from Y 
1929 to 1932, but the fraction contributed 1932 
by chemical industries increased to an ; 
all-time high of 7.97 per cont in 1982. U25 Mining LY 1932 
This indicates the relative stability of 
the process industries. 1933 
The Growth of an Industry—Chemicals end Allied Products : 
Inactive 
Corporations reporting net income Corporations reporting no netincome no 
Total Number “Namber reported. 
No. of of : : Net. loss for of : 3 umber xe 
Year returns returns Gross income Net income prior year Income Tax returns Gross income Deficit of returns es 
7,229 8,960 $6,799,331,331 $495,857,272 $8,308,156 $04,766,664 2,892 $1,960,078,193 $110,3090,015 377 
7,501 4,231 8,722,405,670 848,126,502 14,826,214 99,001,700 2,820 778,525,650 59,789,284 450 
7,505 4,073 9,550,844,726 911,512,070 16,509,069 98,124,032 2,008 737,015,934 56,976,431 434 
7,380 3,287 7,876,017,000 534,077,263 4,277,087 62,960,658 3,727 2,351,166,058 175,459,039 366 
7,206 2,779 %,371,895,000 261,493,000 4,774,000 29,400,000 4,047 8,982,977,000 318,864,000 
7,443 1,741 2,761,691,000 167,778,000 5,457,000 22,644,000 5,315 3,696,099,000 223,266,000 387 ; 
7,078 2.458  4,094,654,000 272,909,000 (Not reported) 38,776,000 4,606 2,101,132,000 189,213,000 524 
8,220 3,049 3,322,986,000 324,031,000 (Not reported) 44,627,000 4,559 8,823,574,000 178,543,000 612 
7,967 8,156 4,544,633,000 867,201,099 (Not reported) 50,350,000 4,348 2,872,780,000 114,051,000 463 
ty Source: “ Statigties of Lncome,” Bureau of Internal Revenue. 
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Air Reduction Co..... 


Allied Chemical & Dye Corp..... 


Aluminum Co. of America. . 


Amer. Agricultural Chemical Co. . 


American Catalin Corp....... 


Amer. Commercial Alcohol Corp. 


American Cyanamid Co 

Amer. I. G. Chemical Corp 
Amer. Potash & Chemical Corp 
Amer. Zinc, Lead & Smelting Co 
Atlas Powder Co... . “3 
Baker (J. T.) Chemical Co.. 


Barium Reduction Corp. .. 


‘olgate Palmolive-Peet Co. . 


‘olumbian Carbon Co 


‘ommercial Solvents Corp. . 


~ & 


Davison Chemical Corp. . 
Diamond Alkali Co. and Subs 
Dow Chemical Co. . 

du Pont (E. 1.) de Nemours & Co 
Eastman Kodak Co... 

Emerson Drug Co.... 

Freeport Sulphur Co.... 
Glidden Company...... 

Great Western Electro-Chem. Co 
Harshaw Chemical Co..... 
Hercules Powder Co..... 
Heyden Chemical Corp... . 
Hooker Electrochemical Co 


Interchemical Corp. ..... 


‘ompressed Industrial Gases, Inc. 


‘onsolidated Chem. Industries, Inc. 


Total Tangible 
Assets 


34,855 
190, 956 
166,901 

17,992 

8,749 
$1,611 

40,556 

16,596 

7,348 

16,271 


16,140 
2,693 
7,339 
9,452 

40, 947 

25,134 

536,317 
142,208 
4,315 

17,023 

27,794 
3,096 
3,448 

32,495 
3,579 

11,992 

11,585 


FINANCIAL ANALYSIS 


I Thousands of Dollars 


Total Current 
Assets 


21,709 
97,201 
50, 287 
13,532 
553 
10, 266 
7,761 
2,955 
3,505 
3, 665 
9,563 
996 
401 
45,301 
7,487 
14,057 


155,229 
92,134 
2,979 
10,010 
16,363 
1,304 
2,916 
17,833 
1,465 
1,958 
7,881 


Total Current 
Liabilities 


32,307 
18, 685 
518 
2,686 
3,068 
361 
1,037 
2,778 
433 
508 
1,920 


Cash and Market- 
able Securities 


1,607 
464 
4,172 
39 

191 
16,298 
4,142 
3,386 
286 


75,815 
25,642 
1,511 
3,968 
1,376 
381 
338 
5,161 
582 


1,393 


Net Working 
Capital 


17,494 
83, 547 
20,146 
12,707 

385 


677 


9,216 
122,922 
73,448 
2,460 
7,324 
13, 295 
942 
1,879 
15,055 
1,032 
1,449 
5,961 


Note: Total tangible assets consist of either fixed assets plus working capital, or capital 
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Net Property 
Investment 


6,838 


4,532 
6,778 
738 
392 
20,114 
37,695 
4,018 
1,607 
5,966 
4,473 
30, 858 
21,788 
221,989 
71,980 
1,854 
6,454 
12,014 
2,100 
1,490 
16,355 
2,547 
11,954 
5,624 


sidiaries,and Other 


Investment in Sub- 
Tangible Assets 


557 
213,521 
846 

179 
3,085 
1,728 
14 

14 


105 
241 
817 


Net Sales 


~ 


1,629 
35,463 


89,631 
13,872 


15,723 
25,578 
260, 333 
119,800 
6,057 


17,446 


stock plus surplus, whichever is 


ENGINEERING e 


No. 9 


Net Income after 
Taxes 


7, 064 
25 , 323 
22,095 

1,005 

*289 
887 

4,454 

4,684 

1,907 

52 


89, 884 
18,906 
1,413 
2,009 
3,085 
475 
369 
4,284 
555 
**634 
1,269 


lower. 


Fiscal Year 


nding 


4 


LD 


31 1936 
31 1936 


. 31 1936 


30 1936 


. 31 1936 


31 1936 


SL 1986 


31 1937 
31 1986 


SL 1936 
31 1936 
31 1936 
>. 31 1936 
c. 19356 


$1 1936 
1936 


. 1936 
$1 1936 


mos. *36 


. 31 1935 


31 1937 


31 1936 
26 1936 
31 1936 
. 31 1936 
. 31 1936 
. 31 1936 
. 31 1936 
. 31 1936 
. $1, 1936 
. 30, 1936 


31, 1936 


| 


| 
| | 
4,215 16,090 13,699 5910 Dee. 
13,654 62,027 76,609 28,800 ...... Dee 
30,141 4,855 133,567 35,961 ...... 
6,925 649 3,340 5,937 250 Dec. 
7,471 8,565 20,289 24,100 5,190 ...... 
716 2,789 13,787 ...... 6,032 Dee. 
848 2,816 144 9, 621 De 
a 1,276 8, 286 1,266 15,895 1,430 De 
1,493 364 632 182 De 
. 742 61 339 
57,714 8,235 37, 065 445 4,218 De 
1,935 12,122 974 47,856 2,232 Dec 
1,000 393 409 2,442 355 De 
2,376 750 516 1,626 643 
6,325 592 2,783 5,732 184 ist6 
12,924 3,708 4,187 4,089 May 
De 
De 
De 
12,043 De 
44,580 Oct 
2,719 De 
De 
1,083 36,740 De 
De 
© 


SP OF CHEMICAL INDUSTRY 


Thousands of Dollars 


=o 

International Agricultural Corp.. 20,471 
International Salt Co............ 10,054 
Liquid Carbonic Corp........... 15,678 
Mathieson Alkali Works, Inc..... 24,035 
Merck & Co., Inc........... 7,850 
Metal & Thermit Corp. ..... 5,889 
Michigan Alkali Co........ 
Monsanto Chemical Co.... 29,344 
National Lead Co........ 79,735 
Newport Industries, Inc. . 3,406 
Niagara Sprayer & Chem. Co 1,896 
Noradel-Agene Corp. . 1,770 
Parke, Davis & Co....... 36, 087 
Penna. Salt Mfg. Co..... 13,930 
Pittsburgh Plate Glass Co... 94,701 
Procter & Gamble Co....... 115,835 
Sherwin-Williams Co.......... 44,294 
Southern Alkali Corp. & Sub..... 9, 538 
Squibb (E. R.) & Sons.......... 10,569 
Sylvania Industrial Corp........ 5,788 
Tennessee Corporation.......... 19,646 
Tennessee Products Corp...... .. 5,775 
Texas Gulf Sulphur Co.......... 57,730 
Union Carbide & Carbon Corp... 247,036 
United Carbon Co.............. 14,539 
U.S. Industrial Aleohol Co...... 11,77 
Vanadium Corporation of America. 9,890 
Victor Chemical Works.......... 5,449 
Virginia-Carolina Chem. Corp.... 20,238 
Westvaco Chlorine Prods. Corp... 10,192 
Zinsaer & Co., Ime. 831 


* Before Federal surtax. 


Assets 


Total Current 


6,849 
2,497 
8, 528 
3,663 
5, 856 
4,817 
20,081 
16,144 
42,5438 
1,731 
1,811 
1,100 
24,781 
6,995 
47,158 
78,413 
31,761 
902 

9, 682 
1,625 
4,440 
987 
27 , 097 
97,040 
2,752 
13, 285 
3,192 
2,826 
9,091 
2,096 
439 


. 
sg 
O= 
ss =f 
433 3,380 
631 1,257 
1,502 1,433 
1,061 807 
732458 
359 3,416 
$8,554 12,853 
3,743 7,308 
8,109 12,497 
468 328 
292 301 
716 663 
6,165 10,984 
1,286 3,713 
9,447 22,881 
9,254 24,336 
4,664 6,239 
4,071 117 
2,989 858 
836 192 
1,106 400 
84 185 
2,887 10,833 
24,398 35,269 
912 854 
2,710 5,043 
400 714 
433 1,100 
907 3,643 
$22 947 
213 29 


Net Working 
Capital 


6,416 
1,865 
7,026 
2,601 
5,124 
4,457 
16,527 
12,401 
34,434 
1,262 
1,519 
384 
18,616 
5,708 
37,710 
69,159 
27,097 
6,693 
788 
903 
24,210 
72,641 
1,840 
10,575 
2,792 
2,394 
8,183 
1,806 
223 


** Before depreciation and obsolescence. 


Net Property 
Investment 


21,434 
2,887 
1,431 

25,980 

18,719 

45,300 
2,144 

376 
1,386 
6,380 
8, 222 

60,271 

50,488 

17,196 
8,339 
2,727 
4,999 

16,312 
5,989 

33,520 

178,765 

23 , 067 
1,197 

10,098 

2,561 

14,154 
8, 386 

934 


sidiaries,andOther 


Investment in Sub- 
Tangible Assets 


664 
11,868 
495 
162 


Net Sales 


28,848 
78,764 
4,565 


2,048 
86,110 


170,361 


22,080 


9,019 


Net Income after 


1,224 
9,218 
1,285 
15,321 
16,138 
5, 887 
365 
1,219 
1,161 
353 

36 
9,853 
36,852 
2,202 
77 


Seurce: The data fer this compilation have been taken from official published sources and are believed to be the latest available. 
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Fiscal Year 
Ending 


June 30, 1936 
Dec. 31, 1936 
Sept. 30, 1986 
Dec. 31, 1936 
Dec. 31, 1936 
Dec. 31, 1986 
Dec. 31, 1935 
Dec. 31, 1936 
Dec. 31, 1956 
Dec. 31, 1936 
Nov. 30 1936 
Dec. 31 1986 
Dec. 31, 1936 
June 30, 1936 
Dec. 31, 1956 
June 30, 1956 
Aug. 31, 1936 
Dec. 31, 1936 
Dec. 3i, 1936 
Dec. 31 1936 
Dec. 31, 1936 
Dec. 31, 1986 
Dec. 31, 1936 
Dec. 31, 1936 
Dec. 31, 1936 
Dec. 31, 1936 
Dec. 31, 1936 
Ist 6 mos. ‘37 
June 30, 1936 
Dec. $1, 1936 
Dec. 31, 1936 


19, 881 23 
| 11,889 $97 
8,652 260 13,705 1,106 
239 ...... 1,628 x 
100 
4,468 
7,232 
507 
S04 
5,573 
< 
3,764 ...... 
2,850 
af 
21 9,656 
347 : 
5,370 
75 5,353 152 
$42 
1,242 12,583 93 
33 6,913 626 
1,151 27 
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TRADE 


AMERICAN 
INDUSTRY 


§ ELF-SUFFICIENCY is an ideal, but not a practical 
achievement for any nation. The United States comes 
nearer to self-sufficiency than almost any other country; 
but even it requires foreign trade for the balance of its 
industry. And the chemical industry is no exception. 

But the American chemical industry has recently 
maintained a very close balance between its imports and 
exports. The type of goods brought in is quite different 
from the type exported. Yet the dollar value is not 
significantly different if the analysis is confined to 
chemicals and closely related products. Thus the con- 
sumption of chemicals in the United States is about 
equal to its production and both these figures are ap- 
proximately 11 times as important in dollars as are the 
goods coming in or going out. 

This balance between imports and exports and the 
equality in values between production and consumption 
does not mean that the American chemical industry is 
independent of the rest of the world. But it does mean 
that chemical industry as a whole does not place a seri- 
ous international trade burden on the nation. The ad- 
vantage of this in the American economy is quite evi- 
dent when one contrasts the situation of the United 
States with that of other countries where imports of 
requisite chemicals must be paid for by the goods of 
other industries. 
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THE INDUSTRY HAD A FAVORABLE BALANCE 


OF TRADE IN 1936 


$151,627,000 Exports 
— $131,859,000 Imports 
$19,768,000 Chemical Balance 


MAJOR ITEMS IN 


2,622 | Calcium Cyanamid 


Pyroxylin Sheets, Etc. 


3,393 


CHEMICAL 
FOREIGN TRADE 
IN 1936 
Total $131,859,000 Total $151,627,000 
Value Value 
Thousands $ Commodity RANK Commodity Thousands $ 

$17,838 | Tung Oil Rosin $11,236 
9,160 | Sodium Nitrate 2 Sulphur 10,894 
5,698 | Coal-Tar Dyes KEE Carbon and Gas Black 7,250 
5,194 | Potassium Chloride 4 Phosphate Rock 6,743 
4,566 | Creosote Oil We Coal-Tar Dyes 6,081 
3,269 | Ammonium Sulphate (Mm Turpentine 5,175 
2,901 | Sodium Cyanide Vf Mixed Paints 3,847 

8 

9 


2,485 | Coal-Tar Intermediates 


Other Nitregenous Materials 


2,096 | Perfume and Materials 


3,243 


Borax 


2,095 | Varnish Gums 


3,120 


Sodium Hydroxide 


2,090 } Poiassium Sulphate 


3,082 


Benzol 


Other Coal-Tar Crudes 


Soap and Powders 


1,793 | Glycerine 


Ammonium Sulphate 


Camphor 


Gums 


1,701 | Potassium Nitrate 


Nitrocellulose Lacquers 


Acetic Acid 


Sodium Carbonate 


Ammonium Nitrate 


2,513 
2,167 
1,095 


Petroleum Jelly 


Salt Cake 


Cellulose Solutions 
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North America, West Indies 


China, Hong Kong 


Union South Africa 


* The 1035 totals are given for comparis 


Nourcee: 


Total, 
Chemicals 


1034 
123,150 


50.309 


2,702 


*1035 
136 


53,738 


3,610 


m because the 1936 figures are still incomplete. 


VOL, 


tor 


Lacquers, 
Varnishes 
1934 1936 
14,207 17,789 
6,128 7,012 
12 2 
376 
13 
110 113 
38 56 
1,141 1,285 
790 778 
361 288 
315 330 
245 152 
308 338 
2,047 2,591 
3,477 4,308 
1,787 2,153 
78 61 
251 307 
508 637 
313 464 
104 152 
115 215 
1,717 2,384 
605 850 
304 458 
252 397 
192 252 
2,208 3,128 
210 240 
217 297 
444 $12 
435 683 
527 558 
91 102 
677 957 
77 846 
il 16 
20 29 
24 


Chemical Division, Bureau of Foreign and Domestic Commerce 


Pigments, Paints, 


& METALLURGICAL 
SEPTEMBER 1937 


ENGINEERING e 


Naval 
Stores 


1934 1936 
14,489 18,924 


8,736 11,649 
6 5 


311 277 

‘ 3 
159 169 
45 132 
10 29 
1,864 251 
264 4 
1,140 1,713 
9 11 
293 422 
4,417 5,399 
1,847 2,004 
1,415 1,606 
4 3 

38 32 
44 74 
212 204 

1 7 

61 25 
1,513 2,017 
601 837 
510 677 
128 159 
32 4 
2,231 3,019 
113 
132 171 
875 1,475 
63 

7 694 

92 85 
162 235 
117 17 

1 8 

4 5 

40 48 


U. S. CHEMICAL EXPORTS OF MAJOR CLASSES, BY COUNTRIES OF DESTINATION - 


Value in thousands of dollars 


Sulphur 


1934 1936 


9,763 10,894 


73 (205 
375 
1,340 12 
808 873 
32 
«405 
128 
1,104 1,443 


1 1 

247 227 

6 5 

17 253 
280 125 
201 68 

62 24 

6 Q 

1 2 
1,126 1,487 
ll 2 

50 88 
857 1,083 
198 266 
165 527 

13 332 
Sanden 3 
1 

2 12 


| 
ae Where U. S. Chemicals bo rod 
. 
—— \ 
; 
NZ . 
Total Valo nor 19 13, lotal imports : ¥6, UU? source Vept. of Commerce 
ch Chemical 
Medicinal and Specialties Fertilizers 
| Coal-Tar Pharmaceutical cal and | 
Products Preparations Chemicals Materials 
Potal 13,264 13,775 10,945 14,393 33,282 42,547 12,537 17,784 
Lurope S862 «62,178 2,326 10,158 14,842 6,578 7,415 4,922 5,156 
3 Austria 125 . 18 15 5 15 62 90 i 46 4 
| Relgium (1,100) =2,901 53 80 372 586 337 =1,027 
gn Cpechoslovakia 207 re 171 108 133 2 12 44 55 30 
§ Denmark R55 806 24 1 28 7 147 102 358 240 
, banal Finland 567. 2 22 3 12 8 113 16 50 
France 8.373 3,363 1,766 38 45 1,201 1,686 1,079 116 
Germany 7.018 134 226 133 91 68 1,625 1,768 1,066 2,299 
i" Italy 2.050 31 279 176 67 49 405 366 572 498 
Netherlands 5.018 225 RA2 622 55 154 727 960 1,170 1,359 
ee * Spain es 1,729 038 169 122 144 122 235 122 817 535 
Sweden 2.081 210 20 64 32 55 74 381 579 
ag United Kingdom. 17,108 705 368 3902 1,438 1,480 3,310 7,620 179 249 
33 557 267 3,268 4,830 13,140 15,783 2,432 2,679 3,270 3,599 
Canada 20,918 , 602 lll 774 1,162 8,703 10,319 1,647 2,057 2,759 2,963 
a ; Honduras 550 3 1 126 147 131 180 85 ll 4 5 
ae Panama 1.046 .333 13 16 258 331 251 265 8 5 
Mexico. . 4.482 O87 331 385 402 912 2,006 2,657 115 98 
Cuba 3.056 bl 102 979s: 1,324 353 336 
: nae PI Neth. West Indies 638 23 5 43 53 240 309 5 1 
Rr. West Indies 884 101 4 6 20 27 156 204 113.133 
; ae South America 11,560 019 585 644 2,177 2,770 3,740 4,149 46 53 
- ta Argentina 3,719 939 224 225 542 581 1,365 1,398 1 4 
Brazil 2) 467 ‘275 3 5 
=~ i> Colombia 1. 780 793 58 53 560 781 496 618 8 2 
; Asia and Oceania 24,428 169 3,705 3,920 2,962 3,917 5,350 6,761 2,960 6,808 
India 3, 126 677 517 309 «1,206 1,357 495 461 44 87 
4.867 ‘795 2.063 1,928 364 543 646 817 41 45 
Japan 6,160 747 178 287 1,609 2,005 1,999 5,270 
the Philippine Islands +403 013 46 36 693 943 702 809 732 1,174 
Australia ,072 73 89 181 253 «1,028 1,366 37 99 
New Zealand 664. 15 5 18 
Africa 3.215 243 32 41 360 550 894 1,012 521 829 
1,897 ,242 8 209 306 490 654 88 262 
ant Other Br. Africa | ae 3 l 52 117 86 83 20 21 
533 792 2 4 74 95 &5 99 315 477 
wn * 4 Portuguese Africa 251 1 6 13 12 79 73 82 61 
> 
§72 44 © CHEMICAI No. 9 
4 > 


U. S. 


Source: Chemical Division, Bureau of Foreign and Domestic Commerce 
Medicinal and Pigments Fertilizers Gums, 
Total, all Coal-Tar Pharmaceutical Industrial ints, an Resins, 
Chemicals Products Preparations Chemicals Varnishes Materials Balsams 
1934 1935 1934 1935 1934 1935 1934 1935 1934 1935 1034 1935 19384 1935 
Total 97,024 113,456 11,847 13,558 4,237 4,128 17,479 17,393 1,695 2,109 26,029 27,317 9,115 10,997 
Europe... 50,035 54,390 11,108 12,504 3,065 3,334 10,670 10,828 1,587 1,930 13,443 13,185 1,199 1,932 
Belgium... 3,525 3,756 930 081 43 83 «1,371 81 74 507 738 105 294 
Czechoslovakia ee 45 9s 2 4 198 178 2 1 4 15 2 1 
France... 5,577 5,413 78 98 339 396 1,118 945 172-205 13° 141 114 100 
Germany 17,770 20,393 5,151 5,697 738 «41,236 «4, 5,873 315 372 5,234 6,133 634 525 
Italy... 1,186 1,337 1 7 818s 346 2 151 2 1 66 114 
Netherlands 6,725 6,339 195 287 1,344 976 = 701 521 408 400 3,833 3,384 .... 2 
Norway. 82 60 1 1,308 1,287 2 2 
Spain... 3,488 3,132 1 4 2 218 128 M41 261 1543 es 11 
Switzerland 3,199 3,696 2,626 3,085 251 308 146 175 4 3 2 
United Kingdom 4,766 6,044 1,978 2,016 201 194 815 788 252 816 
North America and West Indies 11,185 14,493 580-746 28 28 3,859 4,714 W 150 3,888 4,387 1,687 2,200 
Canada 8,061 10,239 566 719 26 26 «43,256 3,925 sy 150 383,798 4,248 7 a 
Mexico 1,782 2,592 MW 27 2 2 526 53 95 1,205 1,650 
South America 12,362 14,795 ; 10 15 2,346 1,308 6,854 8,732 63 4 
Argentina 1,111 1,480 195 149 222 366 
Brazil... 1,902 3,315 10 OP. aces 6 3 60 31 18 
Chile 8,689 9,335 2,150 1,145 6,360 8,111 19 
Asia and Oceania 22,305 28,332 154 308 1,134 751 487 374 1 20 1,844 1,012 5,080 6,144 
British India... 3,799 3,761 6 14 176 62 2,902 3,127 
China and Hong Kong 7,576 14,444 l 250 120 SN 96 é ca 3 12 eve an 
Netherlands Indies 1,596 1,281 573 871 
6,984 6,117 159 306 629 369 174 4 6 1,58 807 1,216 921 
1,137 1.446 117 169 5 486 7 
ck 503 779 y 3 385 627 
Algeria and Tunis and other French 
Africa 375 Tt) 160 27 
low Nati Rank 1 in Chemical 
‘ 
ow Nations Kank In Foreign Trade If ( Q@micats 
1 . WORLD CHEMICAL TRADE 
( In Millions of U.S. Dollars ) 
Data for 1934, last year figures available 6 
German 
Netherlands 
Imports Into Country Exports From 
100 Germany 252 
Q 97 United States 133 
105 United Kingdom 123 Switzerland 
76 France 112 
eae 378 Total for Big Four 620 NX 8 
United States 4b Belgium 58 X3QU_ | 
55 Netherlands 46 Japan | 
26 Switzerland 
49 Japan | 
Al Italy 24 8 9 
i 
14 .S.S.R. 
23 North Africa (includes 20 Italy 
Algeris, Tunis, Morocco) 
10 
642 Total for twelve countries 876 
Jnited Kingdom 
Norway 
Note: These data are taken from pages 14 and 15 of Trade a 11 
Information Bulletin 832, World Develop- 
ments in 1935,” by Concannon and Swift. 
4 U.S.S.R 
There are some countries having greater import trade 
than the twelve listed above. These twelve have been * 12 
selected as those having the peta export trade and 
are listed in the order of that item. . 
France North Africa 
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CHEMICAL IMPORTS OF MAJOR CLASSES, BY COUNTRIES OF ORIGIN 


Value in thousands of dollars 


Drugs, 
Herbs, 
Botanicels 
1934 1935 
6,547 7,504 
1,911 2,632 
66 4? 
1 3 
160 143 
433 120 
170 195 
62 7 
46 62 
177 275 
15 
301 422 
233 477 
ys 247 
24 
140 268 
46 7 
y 
ll l4 
4,210 4,117 
483 375 
188 74 
628 143 
2,031 2,409 
53 100 
28 52 


\ 
| 
| 2 4 
a 
7 
= 
~ 

' 

‘ 


70 
60} Coal-Tar | Medicinals | Industrial | Pigments, Fertilizers | Explosives | Soap and 
om Products | and Pharm.| Chemicals | Paints,and and (Scale in hun.| 
) Preparations Varnishes Materials by dreds of Preparations 


thousands 
of dollars ) 


pe 


MilLlLions of Dollars 
> 


Ww 
oo 


| NITED STATES EXPORTS OF CHEMICALS 


SOURCE. CHEMICAL DIVISION OF U. S. BUREAU 


‘ig Quantity In THovsanps (Pounps Excepr as Ornerwise Specirtep) Vatve in THovusanps or 
ey 1921-1925 1926-1930 1929 1932 1935 1936* 1921-1925 1926-1930 1929 1932 1935 1936* 
Chemical and allied products (Group 8).. 107 ,564 134,914 152,109 70,408 130 ,092 112,762 
Coal-tar chemicals 
Kad Bensol (gals.).................. 9,730 28,843 33,346 3,241 14,666 19,178 2,501 7,049 8,537 612 2,513 2,918 
Coal-tar pitch (tons).............  .. 10 188 82 204 2,125 895 716 
Colors, dyes, stains... . . 16,948! 30,074 34,130 16,097 19,631 17,408 5,392 6,300 7,275 4,071 6,873 6,081 
Other products, except medicinals. ........ ........ 1,776 2,631 2,041 1,944 3,317 4,061 
Medicinal and pharmaceutical preparations. ........ 16,293 20,081 21,467 10,027 12,199 14,293 
Biologics (antitoxins, serums, vaccines, 
Industrial chemical specialities 
Insecticides, disinfectants, etc......... 20.093 28,194 14,515 23,091 23,176 .. 4,236 5,344 1,874 2,428 2,868 
: Petroleum jelly 8,136 6,97 7,073 10,199 14,817 22,17 1,216 901 926 611 799 1,085 
Water softerers, purifiers, etc | 3,092? 3,264 1,610 2,351 2,710 365 2 394 217 274 319 
i Metal working compounds. . cone. padbaien 1,809 2,240 700 1,846 2,082 .. : 2752 336 110 182 215 
Other 3,235 7,229 7,457 7,137 9,184 11,485 
Industrial chemicals 
: and anhydrides | 1,188 1,133 1,264 626 1,117 1,446 
> 
a M ethanol (cal ) ; : 788 540 498 770 619 668 732 367 403 324 300 283 
Glycerine......_ 1,963 1,099 1,374 260 146 325 179 198 29 450 183 
— 2,811 3,500 3,174 4,77 11,697 721 367 488 297 458 1,275 
Acetone 5.500? 7.807 4.404 5.636 4922 708 318 296 456 
Formaldehyde 2,744! 2,670 2,588 2,103 2,498 1,844 320 221 225 101 134 89 
‘ Nitro or aceto cellulose solutions, ete 1,8152 2,111 2,018 3,408 oC a 509 2 625 7: 671 779 
—_ Aluminum sulphate 33,900 47.086 53.176 43.099 66.182 57.576 452) 549 608 463 685 578 
Calcium carbide. . . 9.482 4.207 4.345 2'987 4'496 4.164 452 184 185 93 164 148 
{ Caleium chloride “ 36,7752 30,851 35,494 61,471 55 ,662 a 4392 363 378 525 504 
oe Sodium compounds 355,100! 500,694 705,196 410,582 522.861 512,141 8,725 10,548 12,389 7,222 9,476 9,321 
a Borste (borax) es 25.979 112,770 159,768 179,282 228.805 24,042 1,176 2,625 2,935 2,678 3,242 3,120 
Carbonate (soda ash, sal soda). 43,055 68 , 448 90 404 33.318 89 336 90 936 1,269 1,535 545 1,139 1,095 
> : Hydroxide (caustic soda) 100,872 114,211 122,045 110,977 139,137 153,912 3,400 3,363 3,566 2,360 2,999 3,082 
Gases, compressed and liquefied 5632 36,208 37,897... 9892 1,058 644 1'176 1,360 
Other industrial chemicals eke 11,682 8,525 9,683 3,290 8,176 5,967 
Pigments, paints and varnishes. . 23 ,397 29,111 10,366 16,344 17,788 
Mineral earth pigments, etc. 28,9441 30,014 41,960 “15.438 “47,431 | 55,653 925 923 863 286 473 569 
rs Carbon black, bone black and lamp 
black 33,637! 72,961 95,030 101,255 143,570 156,197 3,175 6,019 8,455 4,509 6,779 7,350 
bh Other chemical pigments 57,854 69 ,339 20,851 22,766 £3 ,662 2,788 4,130 5,277 1,441 2,006 2,253 
2 Nitrocellulose lacquers (gal.) (3) (3) 558 510 1.172 1,500 (3) (3) 1,695 983 1.700 2,167 
4 Other paints, stains, enamels. . 6,476 9,740 11,454 2,788 4,836 4,858 
4 Varnishes (gal.) 890 1,2653 873 293 393 448 1,587 2,5853 1,367 359 520 592 
¥ ‘ Fertilisers and materials (tons long) 1,028 1,336 1,534 847 1,484 1,649 17,472 17,917 20,441 8 ,653 14,209 17,751 
” f Ammonium sulphate (tons) ; 129 128 145 15 78 106 7,924 6,046 6,296 408 2,040 2,682 
Other nitrogenous (tons) 6! 15 24 189 149 139 3381 754 1,230 4,957 3,332 3,243 
Phosphate rock (tons) 734 987 1,143 613 1,104 1,209 5,950 4,927 5,387 2,7 5,774 6,743 
my a (tons) 37 91 85 24 55 68 516 1,429 1,489 259 534 688 
er (tons) 68 215 137 6 98 127 2,744 4,761 6,039 233 3,129 4,395 
Explosives and fuses | 3,892 4,072 4,549 1,281 2,439 2,618 
RRs) Dynamite........... 14,560 13 ,840 16,277 4,607 9,846 12,253 2,270 1,964 2,228 600 1,261 1,568 
All other. ..... 1,622 2,108 2,321 681 1,178 1,050 
Soap and toilet preparations 15,505 15,998 16,061 6,422 7,208 8,075 
Soap, wasting powders, etc ; 74,540 34,917 27 ,123 30 558 8,853 8,118 7,277 2,847 2,584 2,729 
Dentifrices . $,374' 3,731 3.777 1.844 2.177 2,331 27121 2'901 1, 1,623 1,707 
Taleum and other toilet powders 1,660! 1,594 1,531 647 711 804 
Pind Creams, rouges, etc 1,144) 2,078 2,048 792 1,142 1,516 
Other toilet preparations 2,240 1,821 2,302 828 1,148 1,319 
Related products from other groups. ..... 39 636 55,187 60, 166 24,853 33 ,344 38,865 
Naval stgoen, gums and resins (bbls.) 
Rosin. . 1,038 1,270 1,437 1,098 1,195 1,196 11,278 20 ,008 20,442 6,255 9,994 11,236 
: Bpirite of turpentine (gal.) .. 10,636 14,271 16,304 10,940 10,380 12,342 9,988 8,392 8,530 4,410 4,895 5,175 
Other gums 1,113 1,866 2,025 922 1,609 2,513 
Crude drugs and botanicals ewes 5,074 4,683 3,852 4,775 4,712 3,174 3,341 3,690 1,193 1,195 1,871 
“ Essential oils. .... ; a 6,043 4,722 11,1” 2,112 1,208 2,223 2,436 1,311 2,679 2,339 
Linseed oil . , 2,820 2,171 2,208 £42 986 973 364 257 288 101 96 
i Sulphur (tons) . 473 422 873 359 413 567 7,600 14,850 18,278 7,424 ,001 10,894 
i Pyroxylin products 
Sheets, rods, tubes, scrap, film | 
Di chhhsbenenceveceeuces J 2,909 3,255 3,945 4,471 5,808 5,276 2,998 1,974 2,190 2,607 3,791 3,393 
1,151 1,022 127 i” 1,266 1,136 199 249 (4) 
* Preliminary. ! Average years 1922-1925 * Average 1928-30. * Lacquers included with varnishes. * Not available. 
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Millions of Dollars 


Coal-Tar | Medicinals | Industrial | Pigments, 
Products | and Pharm.| Chemicals | Paints, and 
Preparations Varnishes 


Medicinal and pharmaceutical preparations ........ 


Industrial 


| Fertilizers 


Materials 


and 


Explosives 


( Scale in hun- 


dreds of 
thousands of 
dollars ) 


Soa 


Toilet 
Preparations 


Quantity In (Pounps Excerr as Ornerwise Specirtep) 


1921-1925 1926-1930 1929 1932 


Dead or creosote oil (gal.)............ 62,713 83,608 79,301 29,300 
3,895 5,863 7,593 4,245 
Other finished products.............. 193 279 124 


Arsenious (white arsenic)....... 
Other acids and anhydrides. . 
A Pp S, s. 
Cobalt oxide............ 


Potassium compounds 
Bitartrate, crude, en. wine lees. . 
Carbonate. ... 
Nitrate (tons) . 
Other....... 
Sodium cyanide......... 
Sodium sulphate (salt cake). . 
Other sodium compounds............ 
Other industrial chemicals............ 


Fertilizers and materials............. 
Ammonium sulphate (tons)....... 
Calcium cyanamide (tons)........ 60 132 184 63 
Sodium nitrate (tons)............ 780 839 930 50 
Other nitrogenous (tons)......... 85 204 193 72 
Phosphates (tons). ....... 4l 101 105 67 
Potash fertilizers (tons) 
Chloride, crude (tons). .......... 132 220 231 78 
Manure salts (tons)............. 223 350 391 101 
Sulphate crude (tons)........... 55 7 88 28 
165 139 7 50 
Other fertilizers (tons)........... 59 65 100 53 
4,731 6,706 7,030 4,762 
Casein or lactarene.............. 17,421 25,045 27 ,583 1,201 


Naval stores, gums, resins 
Varnish gums and resins 


20,864 15,369 19,131 8,553 
Lac, crude, seed etc......... ........ 8,3331 7,976 9,518 
27,183 26,554 33 ,335 11,321 
45,341 42,846 11,083 
Tar, pitch and turpentine........  ........ ........ 
Camphor, natural, crude......... 2,248 2,667 4,204 1,799 
Camphor, natural, refined. ....... } 2,691 { 1,258 1,431 1,034 
Camphor, synthetic 2,901 3,957 1,460 
8,034 8,657 8,471 5,509 
Other gums, resins, balsams...... ........  ........ 
Crude drugs and botanicals...... . 86,734 116,216 130,754 91,481 
Pyrethrum flowers.......... 4.4512 10,017 9,013 12,111 
63 ,499 75,450 88 , 267 57,569 
ree 105 136 168 130 
54.836 5,649 9,961 25 
Tung 75,354 105,575 119,678 75,922 
celluloid, pyralin, ete.. ........ 


* Preliminary. 1 Average years 1929 and 1930. 2 Average years 1923-1925. 


in THousANDs or Do.tars 


1936* 1921-1925 1926-1930 1929 
$179,590 $210,327 


112,100 132,811 144,062 
16 ,058 21,370 


$232,977 


UNITED STATES IMPORTS OF CHEMICA 


OF FOREIGN AND DOMESTIC COMMERCE 


22 ,823 


41,384 8,701 11,802 10,119 


1,403 


658 1,194 


3,769 5,147 6,942 
177 


4 Includes kauri. 


663 480 
4,917 5,573 
24,269 30,698 


051 
1,646 
8,448 

559 
6,422 


808 2,117 
35,172 1,551? 781 956 
360 6542 611 689 
5,318 1,385 ‘1,981 658 
13 ,420 865 697 
814 5002 737 885 
14,596 1,306 2,669 1,365 
847 2,330 2,249 
16,806 1,436 1,872 2,113 
2,795 368 759 1,024 
59 274 459 546 
19 ,736 1,952 1,901 2,407 
27,179 1,982 2,668 3,199 
270,304 ....... 830 
1,439 2,099 3,167 
9,710 5,067 7,796 
3,080 3,556 3,822 
461 57,139 67 ,997 72,340 
153 479 1,003 763 
113 043 4,862 6,221 
472 37,158 33 , 252 34,913 
244 856 9,088 509 
49 1,034 2,178 2,149 
211 4,722 7,654 8,225 
35 2,315 4,496 5,113 
65 2,257 3,455 3,648 
53 1,346 1,784 653 
66 1,598 2 2,146 
918 1,022 60 
7,076 6,739 6,988 
3,920 2 1,127 1,263 
) 3,228 3,296 
6,304 1,659 1,504 
} 732 25 
67 ,490 77,516 88,915 
16,209 1,916 2,979 
15,708 2,8463 1,969 ,403 
2,152! 2,579 
14,878 14,958 9,820 12,789 
21,354 4,6112 5,484 ,701 
341 335 
2,286 1,341 1,123 1,580 
1,758 793 
1,967 | 1,171 1,376 
, 750 ,455 6,460 6,621 
8,424 2 870 913 
1,856 2,805 2,547 
116,428 6,5 9,474 10,582 
11,757 1,413 1,905 061 
55.161 2,167 2,006 2,260 
171 502 880 1,071 
49,339 3,012 4,683 5/190 
5,278 6,585 7,576 
760 4,326 414 739 
134,830 9,247 12,367 14,972 
1,217 2,461 2,713 
1,963 2,276 3,435 
6,074 8,056 9,938 


and 
> a 
47,852 68,720 78,244 
34,513 2,647 3,537 4,566 mses 
2,062 2,327 736 2,447 2,485 a 
4,606 4,688 6.034 
162 460 315 391 te 
nea 25,8061 29,235 13,976 35,096 843 2,079 1,518 : 
18,8802 22,124 26,314 13,765 30,150 358 737 741 oh 
3,0742 2,293 2,220 1,818 15 298 3 50 f 
3,092 4,369 215 480 827 
16,254 22.741 20,030 11,060 11,995 269 309 344 p 
2582 394 476 226 557 220 503 886 
.. 11,765 21,122 20,345 7,716 8,290 345 665 1,793 
Iodine pant 304 696 627 632 376 2,226 421 558 oes 
20,054 19,890 18,001 18,108 16,368 996 903 911 
8,530 16,502 22,644 10,457 4,125 429 232 151 Z 
4 10 13 17 40 831 1,244 1,701 ¢ 
31,362 38,162 49,315 19,167 20,599 865 1,212 1,264 
22,802 33,686 40,047 17,585 26,540 1,729 2,930 2,901 
igments, paints, and varnish¢ 1,445 2,109 1,971 
1,334 18,689 27,317 31,693 
79 5,410 1,760 3,269 > 
100 1,628 2,359 2,622 <> 
391 1,472 7,940 9,160 
181 1,851 4,436 5,877 
44 942 753 931 ats 
234 2,795 4,744 5,194 me 
85 1,255 1,054 $75 
62 1,202 2,530 2,090 es 
74 460 592 531 ae 
SA 844 1,150 1,554 ea 
371 827 738 
2,038 3,388 2,811 
22,442 578 1,162 540 eer’ 
873 1,478 1,580 
342 562 515 
245 186 176 
24,216 44,736 53,615 
3,230 38 262 1,369 % 
15,005 344 783 903 
7,484 1,015 853 1,482 “S 
20,054 1,511 2,736 1,723 
21,956 459 1,217 1,134 pon 
Beggs 103 227 233 
1,542 513 422 625 
1,256 358 499 470 , 
926 406 321 637 ne 
7,775 2,023 1,887 1,605 
7,955 227 622 619 
954 1,428 1,715 
107 ,857 5,005 7,594 6,905 
15,578 1,309 2,042 943 ion 
59,731 1,156 1,134 1,037 ; 
88 274 407 709 F 
32,460 2,265 4,011 4,216 w 
2,746 4,414 4,738 
2,232 1 91 31 
120,059 3,434 13,131 17,838 
591 242 350 
922 418 341 
3,566 7,589 10,897 
575 


MARKETS 


\\D 
CHEMICAL 
CONSUMING 
IVDUSTRIES 


CHEMICAL 


VoL. 44. 


SEPTEMBER 1937 


A mono INDUSTRIES, chemical industry is unique in 
that it is its own best customer. In other words, the 
finished products of one branch of chemical industry 
become the raw materials for another—to such an ex- 
tent that almost four-fifths of the output of the prin- 
cipal heavy chemicals is consumed within the process 
industries. As an example of this inter-relationship, 
consider acetic acid and the way in which this heavy 
chemical flows through and connects a group of quite 
different chemical activities. 

At Kingsport, Tenn., a wood-distillation plant 
recovers pyroligneous acid as one of its primary prod- 
ucts. This crude acetic acid yields sodium acetate. 
From it acetic anhydride is made, only to be used in 
another unit of the same works for the manufacture of 
cellulose acetate. Some of this product is converted 
into rayon. From this operation there is a recovery of 
some weak acetic acid. This is then concentrated and 
shipped to an affiliated plant in another state where it 
is made into other acetic-acid derivatives. One of 
these is a transparent wrapping material which con- 
tains not only cellulose acetate but other acetates that 
serve as important conditioning agents. Thus acetic 
acid is the connecting link between industries quite as 
diverse as wood distillation, organic and inorganic 
chemical manufacture, and rayon, plastics, photog: 
raphy and transparent film-production. 

As you refer to the following pages of statistics, note 
how chemicals serve as common bonds between suc! 
apparently diverse process industries as salt and sugar. 
alkali and alcohol. 
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CHEMICAL INDUSTRY 
ITS OWN BEST CUSTOMER 
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CHEMICALS 


United States Census for 1935 


COMPRESSED AND LIQUEFIED 


GASES 


United States Census for 1935 


INDUSTRIAL AND HOUSEHOLD 
CHEMICALS 
United States Census for 1935 


Number of establishments 570 Number of establishments 330 Number of establishments 546 
Wage earners (ave. for yr.) 65,876 Wage earners (ave. foryr.) 3,788 Wage earners (ave. for yr.) 3,466 
$80,480,665 $4,408,205 WOE. $3,401,387 
Cost of materials, fuel, and Cost of materials, fuel, Cost of materials, fuel, 
purchased electric en- and purchased electric and purchased electric 
Value of products........ 668,697,448 Value of products ...... 41,018,951 Value of products ...... 53,429,197 
Value added by manufac- Value added by manufac- Value added by manufac- 
Acids Miscellaneous chemicals 
Propucr 1935 1933 Propuct 1935 1933 
Acetic, basis 100%. erry 98 ,697 ,347 65,150,478 Acetates — Aluminum....... tons.... 175 76 
value..... $9 915,243 $4,302,881 value... 30,285 $11,295 
28 , 506,000 21.612,634 1,025,789 608 , 000 
value..... $1,237,555 $844,564 value..... $789 , 293 $441,592 
Carbonic....... 86,986,431 117,382, 256 gal.. 631,056 3,763,176 
value $4,011,956 $4,466,461 value $3 ,686 ,689 2,577,547 
Chromic........ Ib. . 6,724,304 4,969,017 25,860 26,042 
value $887 , 812 $537 ,378 value..... $831,356 $1,165,938 
Ib 10,493 ,068 5,695,793 5, 563,199 5,082,213 
value $2,768,377 $1,795,382 value..... $2,679,195 $2,660,414 
Hydrochloric, basis 100%. tons 87 ,090 62,628 Chromium....... _ ae 630 ,023 ’ 
tons 54,889 44,895 value 
value $3 048,159 $2,386,790 3, 360 , 067 
Hydrofluoric, basis 100%. Ib... 2,972,161 2,037,787 value 
value $468,178 $320,634 Other acetates............. value..... $4,909,025 $1,307,702 
Mixed (Sulphuric-Nitric) tons 46,074 41,962 Chromates and bichromates 
value 2,105,231 $1,883 .320 37,110 29,234 
Nitric, basis tons 122,596 100,414 value..... $4, 267 , 266 $3,280,901 
For sale. tons 24,505 32,839 4,491,316 
value $2,142,817 $2,959,013 value..... 
Oleic... .. Ib 43,753,984 Other chromates and bicnro- 
value value..... $141,584 298 ,310 
Ib 8,883,521 9,223 ,062 value... $1,358, 161 $1 , 463 , 463 
value $945,215 $903 ,254 Cyanides — copper.......... ae 473,518 551,590 
Phosphoric......... Ib 44,917,991 24,652,505 value $169,557 $209,117 
value $1,335,354 563 4,894,621 
Stearic... Ib. . 27 , 426, 2 value..... 
value Other cyanides.......... value..... $5,081,965 $i, 17 
Sulphuric basis 50° Be. 6,462,212 i Hydroxides — Potassium..... 9,51 348 
ee tons 4,470,469 3,847,889 value $1,260,031 $868" 000 
value..... $31,907 , 806 26 , 482,063 Sodium........ 758,543 686 ,YS3 
724,552 682,462 For sale..... tons 719,456 644,751 
value. .... $304,728 $236,125 value..... $28,104,631 $24,478,385 
Ib. . 6,887,101 6,798,855 Hydroxides........ value $882,984 $660,112 
value $1,609 ,027 $1,492,871 | Todides..............+eee00s value..... $745,324 $1,309 , 237 
Hydrocyanic........ 1,905 ,02 Ammonium....... 25,297 , 894 18,693,052 
value 373,704 $574,056 
$2. 966, 413 $5,974,442 ounces 5,144,507 4,145,648 
All acids..... value $72,687,052 $55,486,741 value $1, 887 ,693 $1,071,810 
Other nitrates........... value 735,432 $958,073 
Compressed and liquefied gases value..... 200 805 $135,811 
Sulphides — Sodium......... ee 24,757 30,732 
Ammonia, anhydrous. ....... 138,245,032 150,184,618 value..... $1,362,698 $1,353,886 
value $5, 674,063 $5,930,049 Ammonium, 
207 , 159 124,563 value $85.7: 
value $7 , 944, 266 $4,486,325 Other sulphides.......... valve..... $635,721 ons. 560 
1,000 cu. ft. 743,860 589, 290 Sulphites — Sodium, normal.. tons...... 6,840 
value..... $1,556,658 $914,532 value..... $173,991 $268": 339 
1,000 cu. ft. 1,133,824 754,089 Sodium-formaldehyde and 
value..... $14,747,854 $11,038,959 15,076,836 12,482, 486 
Liquefied petroleum gases..... 1,000 gal. . 381,738 178,630 value..... 2,650,638 $2,305,059 
value. .... $7 , 980, 298 2,524,098 Other sulpnites............ value. .... $620, 405 $431,690 
Other hydrocarbon gases... .. value..... $501 ,338 $1,216,859 value $867 , 883 $1,088, 252 
Nitrous oxide........... 1,000 gal. . 95,861 82,220 Bicarbonate and carbonates 
value. . $945, 802 $810,529 Sodium bicarbonate, basis 
1,000 cu. ft. 2,675,396 1,821,880 136,556 129,273 
value..... $18,115,968 $12,997,005 value..... $3,658,321 $3,585,862 
Sulphur dioxide............. 24,628,183 19,559,779 Copper carbonate........ Ib........ 337 , 236 525,570 
value $1,170,401 $967 ,657 value..... $389 , 536 $77,724 
Carbon dioxide (not dry ice).. Ib........ 87,407,476 117,382,256 eee a eee 2,508,859 2,317,011 
value $4,528,449 34,466,461 1,871,635 1,654,028 
Solid carbendioxide (dry ice)... lb... 165,123,912 59,057 , 600 value..... $28,424,750 $24,182,681 
value. .... $3,245,692 $1,969,526 Calcium carbonate....... 33,921 
value..... $677 , 549 $863 , 381 value..... $859,649 ...... 
Magnesium carbonate.... tons...... 7,301 1 


ATED CONSUMPTION OF CHEMICALS 


Alkalis 


8,000 tons 


Soda Ash 
Sulphurie Acid (50°) 


Sulphur Dioxide 
Anhydrous Ammonia 
Sodium Nitrate 


Sodium Nitrate 
Sulphuric Aeid (50°) 


Seda Ash 48,000 tons 4 tons 

3,910,000 tons Salt (in brine) s400 tons 
3,135,000 tons Limestone Nitrie Acid 
2,150 tons Ammonia 86,000 tons Soda Ash 17,400 tons 

Lime Sede Caustic 32,000 tons 
590,000 tons Soda Ash prcnatgry 41,000 tons 
700,000 tons Limestone 848.000 tons Sulpbur Hydrochloric Acid 

Blectrolytte Caustic Soda 565,000 tons Domestic Pyrites 104,000 tons Salt 

514,000 tons Salt (mined or brine) 445,000 tons Imported Pyrites 139,000 tons 
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WOOD DISTILLATION AND 


BONE BLACK, CARBON BLACK, 


MANUFACTURED GAS 


CHARCOAL AND LAMPBLACK 
United States Census for 1935 United States Census for 1935 Caled Gates Coneme for 1006 
Number of establishments 60 Number of establishments 55 Number of establishments 520 
Wage — (ave. for yr.) 3,808 Wage earners (ave. for yr.) 1,828 Wage earners (ave. for yr.) 19,741 
Wages ........ $2,816,417 $1,996,570 Wages $27,663,273 
Cost of materials, fuel, Cost of materials, fuel, Cost of materials, fuel, 
and purchased electric and purchased electric and purchased electric 
Value of products........ 15,970,917 Value of products....... . 14,811,298 Value of products...... 345,967,324 
Value added by manufac- Value added by manufac- Value added by manufac- 
Miscellaneous Chemicals—Continued 1935 1933 Miscellaneous Inorganics—Continued 1935 1933 
Potassium carbonate..... ee 11,712,225 1 Sodium silicate 
value. .... Liquid, basis 40%....... 648,827 ..... 
Sal soda................ 39,439 value $6 , 607 , 204 $630,367 
Other Massbanstes and car- value $1,065,968 1 
Chlorides... . $16,861,430 $15,746,841 value..... $1,649:758 $1,736,064 
Aluminum 2,329 1,127 
$397 , 295 $143, 250 Miscellaneous organic chemicals 
Calcium, basis 73-75% 227,001 158,000 
$3,628, 888 $2,715,552 Coal-tar crudes............ valve..... $19,173,000 $16,984,752 
Ferric and ferrous 11,310,416 9, 153,567 Coal-tar intermediates... ... value..... $29,321,950  $21,443.027 
$291, 875 $201,253 Coal-tar finisted products... value..... $72,997,015 $68,844,054 
Sulphur...... 76,362,340 45,997,960 Aleohols-methyl, synthetic.. gal....... 13,359,247 
$1,178,804 $664,983 value..... $3,611,382 | 
Stannmic and stannous 16,117,992 19,190,188 6 5,160,604 | 
$4,151,298 $3,326,947 value..... $568,111, $24,082, 164 
Ammonia, 28,015,734 i 35, 877 , 675 | 
value..... $2,601,983 = 
Other chlorides. ........... value..... $5,971,009 694,856 Ethyl and other alcohols.. value..... $31,382,286 
value..... $148 $99,189 Carbon bisulphide....... 117,757 ,762 90,179,039 
total value. $9,867,831 $4,489,223 value..... $3,309,644 $3,282,612 
22,035 7,664 Carbon tetrachloride....... 51,970,367 30,343 , 693 
value $3,852,141 $1,525,141 value..... $2,149,877 $1,354,475 
value..... $1,685,692 $1,117,545 value $1,305,459 $1,384,694 
Peroxides, total. valve..... $3'856 $2,979,361 Glycerine, crude........ 24,041,800 22,161,409 
Hydrogen, basis 100 vol. _ =e 17,409 ,092 12,118,806 value..... $2,366, 481 $1,191,000 
value..... $3,154,593 $2,388,229 Glycerine, refined.......... 121,261,514 107,852,796 
Phosphutes, total ........ .. value..... $14,189,220 $11,317,613 value..... $12,984,684 $7,915,000 
value..... $6,552,095 $5,620,439 
_ Other phosphates.......... value... .. $2)521,5 $365,255 Bone black, carbon black, lamp black 
353 ,2 326, 31,847 , 653 23 , 122,671 
ots value..... $8,007 ,782 $6,798,810 value..... $1,259,584 $828 , 596 
value. .... $317, $261,035 value..... $13,755,000 $7,602,000 
value..... $1,911,099 $1,407,631 a $333 ,439 $210,054 
- value..... $311,516 $252,575 Wood distillation products 
value..... $1,116,534 $1,234,342 Methanol, crude........-.- 5,045,102 4,283,652 
, value..... $4,262,546 $3,173,332 value..... $315,753 $288 , 456 
Sodium-aluminum......... 18,040 18,941 Methanol refined. ......... 3,648,180 2,737,046 
: value..... $1,030,415 $1,019,849 value..... $1,148,548 $884,531 
37 ,006 , 565 29,796,852 Acetate of lime............ 25,846 25,796 
value..... $721,025 $512,103 value..... $825 ,522 $869,771 
. ‘ ‘ Miscellaneous wood chemi- 
Miscellaneous inorganics value. .... $1,889,796 $1,719,259 
Propuct 1935 1933 3,370,781 1,858, 486 
Ammonia, aqua value..... $544,560 $224,635 
value..... $1,075,036 $923,125 value..... $194,261 $119,339 
Calcium carbide........... _ 147 ,092 101,488 Turpentine, wood.......... [ar 4,611,641 3,150,490 
value..... $6 , 234,380 $6,059, 205 value..... $1,853,925 $1,031,188 
Calcium oxychloride. ...... 39,561 28,302 3,443,315 2,149,565 
value..... $909 ,071 $921, 264 $1,525,938 $1,014,259 
Sodium borate............ 106, 137 93,813 Resin, WE0d. 529,001 333,512 
value..... $3,694,629 $3,163,335 value..... $4,171,862 $1,904,730 
Sodium hypochlorite. ...... 50, 32,4 Charcoal......... 34,157,752 1 5 
value..... $4,728,921 $2,073,133 For sale......... 26,888,616 22,912,468 
Modified sodas............ 29,103 21,873 value..... $3, $3, 
$1,140,022 $775,805 Other wood products....... value..... 
16,900 tons Chlorine 5,316,620 gal. Pineapple Juice 000 tons Mixed Acid 
500 tons i 1,190,183 gal. Fermented Liquor 17,000 tons Nitrie Acid (40°) 
5,000 tons Niter 850 Ib. Miscellaneous 25,500 tons Soda Ash 
207,000 tons Sodium 
Organic Chemicals 210,000 tons Sulphuric Acid (50 
Ethyl Alcohol ‘ 10,250 tons Zine Dust 
4,250 tons Ammonia Anhydrous 
187,849,299 Molasses 75,500 tons Caustic Soda 
65,922,466 Ib. Corn 79,000 tons Chlorine (100%) Byproduct Coke 
14, 134,676 Ib. Malt 80,500 tons Hydrochloric Acid 
3,837,630 Ib. Rye (18 deg.) 49,000,000 tons = Bituminous Coal 
13,698,550 Ethy] Sulphate 17,000 tons e 577,000 tons Sulphuric Acid (50°) 
28,245,237 Ib. Hydrol 15,000 tons Acetylene 50,000 tons Lime 
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MMODITY MARKETS 


PAINT AND VARNISH EXPLOSIVES PETROLEUM REFINING 
United States Census for 1935 United States Census for 1935 United States Census for 1935 
Number of establishments 1,082 Number of establishments 74 Number of establishments 394 
Wage earners (ave. for yr.) 27 ,686 Wage earners (ave. for yr.) 4,566 Wage earners (ave. for yr.) 77,402 
$32,186 ,867 $5 ,639 358 Wages....... $109 714,355 
Cost of materials, fuel, Cost of materials, fuel, Cost of materials, fuel, 
and purchased elec- and purchased elec- and purchased elec- 
tric energy .  $231,982,952 tric energy . $17,000,618 tric energy......... $1,478 224,853 
Value of products. . bias $416 ,999 ,566 Value of products. . Ste aes $40 ,667 ,200 Value of products..... $1,838,621,913 
Value added by manu- Value added by manu- Value added by manu- 
facture............  $185,016,614 $23,666,582 $360 , 397,000 
Paint and Varnish 1 Petroleum Refining 
a5 Product 1935 1933 
sight products of distillation 
Water paints and caleimines: ib 123,620,765 122,823,417 (except tops), total: gal. 18,766,014,735 16,354,817.645 
value $5, 164,593 $5,265,219 | value $1,039,387,999  $773,181.965 
Plastic paints: Ib. 18.027 ,105 14,561,624 Gasoline: gal.  18,505,867.347 16,094,530,726 
value $1,218,625 31,393,044 value $1,023 , 587,576 759, 183,104 
Paints in paste form, total: lb. 256 , 238,350 242,528,011 Naphtha: gal. 216,906 , 289 228,515,546 
value 23 , 267 , 858 $26,190,760 value $13 , 223 238 $12,251,380 
White lead in oil: th. 195,118,150 180,723 ,473 Renzine: gal. 43211/099 31.771.371 
value $15,294,514 $16,704, 948 value $2,577,185 $1,747,479 
Red lead in oil: Ib 2 497 4,222,648 Illuminating oils: gal. 2,194,731,494 1,949,862, 606 
‘ value $306 , 023 $161,797 1 value $94,178,808 $78,127,721 
Stns oxide in oil: 246.933 2 582,567 Fuel oils, total: gal. 15,905, 205.577 13,205, 106,853 
value $113,819 $301, 182 value $359,437,322  $253,236.655 
Colors in oil: Ib. 19,931,818 23,836,847 Distillates: gal. 1,782,051, 447 1,598,816, 084 
value $3,707,026 94,674,255 value "$80,982,655 "$49,617,648 
Colors in japan: tb. 1,208,308 1,630,880 Gas oils: _ gal.  2,709,137,970 1,977,442, 889 
Other paste paints: Ih. 35,218,660 29,061,587 | Residual fuel oils: gal. 11, 414,016,160 9,718,847, 880 
value _$212,904,813 $149,658, 16s 
Ready-sised and somi-paste gal. 8,449,713 81,286,734 | Partially refined oils sold for gal. 042,275,771 1, 130,087,737 
paints, totals: value $128,830,849 $125,112,458 rerunning: value $31,658. 293 $23 608 
Paints in oil, ready mixed: 0.683.007 Lubricating oils: gal. 274,384,495 1,047,211, 662 
value 963.458,416 963,833,576 value $186, 533,605 $142,444,08! 
Undercoatings and primers: gal. 8,619,029 6,764,541 Liquid asphaltic road oils: gal. 406,967,817 300,243,118 
value 167,329 $9,237,455 value $13,346,322 $8,343, 122 
Wall paints and mill whites: gal. 21,451,206 15,933,339 Greases, total: gal 49,918,651 41,923,024 
value $30, 267 ,683 $24,361,397 value $12'739.929 $9,250,944 
Stains (not incl. varnish zal. 3,077, 151 3,037,679 | Petrolatum, mineral jelly, ete: 18,327,253 14,710,994 
stains): value $3,308, 561 $3,956,778 $2'807 820 $1.854.740 
Other read y-mixed and semi- gal. 16,650,820 17, 841,673 Lubricating greases, including gal. 31,591,398 27 ,212 030 
paste: value 21,628, 860 $24,033,252 ' axle grease: value $10,132,109 $7 ,396, 204 
Varnishes, resinous: gal. 30,378,757 27,074, 157 Paraffin wax: gal. 61, 200,766 72. 851,936 
value $32,146,023 $29,870,415 value $11,000,554 $12,210,791 
Varnishes, spirit, not turpentine: gal. 7,908,191 5 , 887 ,607 Acid oil: gal. 64. 664.056 85627 032 
value $8, 663 ,744 $7,423,559 | $826 807 $1.014.729 
Other varnishes: 8,622,674 5,396,483 Asphalt other than liquid: tons 1,962,272 1,789,798 
vaiwe $8,767,907 $5,990,023 | value $20,820,007 $17, 931,59! 
Varnish stains: gal. 1,763,515 1,726,151 Petroleum coke: tons 1,441,684 1,751,41° 
value $2,932,682 $2,542,476 value 638 $5,581 
Clear lacquers gal. 9,332,624 8,096 , 582 / Other refinery products (including 
value $12,860,955 $12,846,124 | tops): value $54, 708, 159 22.940 
Pigmented lacquers: gal. 11,760, 134 705-436 a 
value $25 , 367 ,609 .734,704 
Thinners: gal. 18,591,545 12:701, 400 Explosiy es 
value $12,864, 123 $11,271,917 Product 1935 1933 
I-nequer bases and dopes ol. F:xplosives, total: Ib. 337,978,213 288, 407, 846 
Other nitrocellulose products: value $1,971,123} $2,328,406 Dynamite: In” 
value 55,095, 29,798, 1 
Drying japans, baking japans, gal. 5,373,264 4.869.984 Permiasible explosives O27 
and driers: value $3,856,467 $3 860,745 Nitr lycerine for shooting 
Other varnish products: value $3 ,007 , 280 $1,184,259 wells on contract and Ib 2.483.262 1.111.011 
Fillers — Liquid: gal. 292, 956 204,311 made for sale: vabee $818 748 $450 970 
value $342,588 8235 , 674 Blasting powder: Ib. 35,153,125 
Paste: lb. 8, 201,690 13 , 242,997 value $2! 147.814 | 
value $617,798 $828,731 Pellet powder: Ib. 31, 467, 150 ; 66,188 125 
Dry: ‘ 8,978,373 6,243,410 $2'076,261 | 84-056, 386 
value $198,158 $146,498 Fuse powder: 1477" 975 992.429 
Putty: 71,783 69 , 186 value $231'654 $186,092 
value $2, 869, 865 2,992,484 Gunpowder, black and smokeless, 
value , 425 ,032 ‘8, 07: not specified above........ value $4,670,616 $4,975.: 
‘No comparable data available for 1933 due to changes in census t Those approved by the Bureau of Mines. Department of the Inter 
a 5 +) as suitable for use in mines where dust and gas explosions are likely ‘o 


occur. 


Paint and Varnish Explosives Petroleum Refining 
4,480 Tons | Sulphur 6,500 Tons Sulphur 000,000 Tons Sulphuric Acid (50 des.) 
3,278 Tons Carbon Black 5,100 Tons Charcoal 90,000 Tons Caustic Soda 
124,615 Tons Lithopone 65,970 Tons Sodium Nitrate 8,000 Tons Soda Ash 
29,632 Tons Leaded Zinc Oxide 31,417 Tons Nitroglycerine 06,000 Tons Fuller’s Earth 
25,289 Tons Zinc Oxide 644 Tons Nitrotoluol 00,000 Tons Lime 
91,297 Tons White Lead 333 Tons Nitrocellulose 7,000 Tons Sulphur 
7,770 Tons Basic Lead Sulphate 23,489 Tons Ammonium Nitrate 6,000 Tons Litharge 
8,721 Tons Red Lead 798 Tons Antacid 10,000 Tons Calcium Chloride 
4,800,000 Gal. Organic Solvents 
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RAYON AND ALLIED PRODUCTS CLEANING PREPARATIONS SOAP 
United States Census for 1935 United States Census for 1935 United States Census for 1935 
Number of establishments 32 Number of establishments 395 Number of establishments 238 
Wage earners (ave. for yr.) 50,550 Wage earners (ave. for yr.) 2,757 Wage earners (ave. for yr.) 13,91 l 
WH $50 ,693 ,182 $3 ,033 ,449 $15 339,045 
Cost of materials, fuel, Cost of materials, fuel, Cost of materials, fuel : 
and purchased electric and purchased electric and purchased electric 
Value of products...... $185, 159)534 Value of products. $42 ,658 ,397 Value of products...... $239,152,130 
Value added by manu- Value added by manu- Value added by manu- 
Rayon Soap and Cleaning Preparations 
Product 1935 1933 Product ' ae 1931! 
hay and Allied Products, Soap Industry Proper: bs. 1,496,553,270 1,736,742,454 
$185,159,534  $156,931,519 Bar Soap, total: value $104,329,024 $121,449,272 
Yarns, total: Ib. 257 , 557,347 213, 497. 850 Granulated, powdered Ib. 502,122,591 421,803,780 
value $146,067,470 $129,202 and sprayed: value $45, 206 , 462 $40,976,787 
Finer than 100 denier: Ib. , 661,701 Bar _ cleansers Ib. 7,469 , 529 
value $7/337,468 | 61,165,733 containing soap: value $406 346 
100 to 124 denier Ib. 49,834,517 $46,684,931 Soap chips and flakes, bulk: Ib. 151,659 , 892 (*) 
value $35, 439, 233 value $10,713,357 (2) 
125 to 150 denier Ib. 152, 156,504 129 , 538,587 packaged: Ib. 307 , 274,876 (2) 
value ,790,324 $71,587,582 value $25,615,958 (3) 
Heavier than 150 denier 904,625 22,793,530 Shaving soap, total: Ib. (3) (*) 
value $22,500,445 $10,929,792 value $9,210,700 (2) 
\liied products Hand pastes or 13,579 ,676 (2) 
(sheets, waste, etc.) value $32,671,353 729.2 mechanics’ paste: value $735,547 (*) 
Other products value $6,420,711 } $27,729,214 Textile soap, including Ib. 67,521,396 (2) 
potash and foot soap: value $5,176,564 (?) 
Product 1935 Potash soap, other than Ib. 0,523,776 (2) 
textile and liquid: value $1,466,490 
Pounds Value Liquid soap, not including |b. 18,817,893 (2) 
Total production, all processes 257, 557,347 $146,067,470 packaged shampoos: value $1 , 157, 608 (2) 
\ iscose and cuprammonium processes 964,505  $110,227,777 Soap stock or soap base: Ib. 5665 8.977, 784 
( Cellulose acetate Process 55,592,842 $35, 839 693 value $270, 406 546, 682 
Soap not reported according lb. (3) (3) 
Plastics to above classifications: value $1,676,708 $75,089,381 
Cleaning and Polishing Preparations: 
Product 1985 1933 Washing powders, packaged: Ib. 132,681,612 (* 
Plastics, total value $44,163,055 $24,188,191! value $5,535, 464 
Nitrocellulose (pyroxylin) :— bulk: Ib. 881,760 
Number of establishments: 13 12 A value $2,115, 862 *) 
Cleansers, scouring powders, 
Total production (not including and washing compounds, 
finished articles) Ib. 16,367,689 12,945,556 containing soap, pack- ow 
Made and consurred in same aged: Ib. 37 7,011 088 (*) 
establishment Ib. 3,013,603 2,849,523 value $14,172,741 (2) 
Produced for sale: Ib. 13,354,086 10,096,033 bulk: Ib. 115,407,046 (*) 
value $10,682,358 $7,799,283 value 65,511,743 
Finished articles of pyroxylin Cleansers, scouring powders, 
made in the producing and washing compounds 
establishments i n containing no soap, pack- > ; 
“Chemicals n. ec." in- aged: 
dustry * value $5,116,420 $4,303,765 169, 467 
Cellulose acetate: no. est. 6 6 bulk: Ub. 221,945,407 (*) 
b. 10,288,753 12,874,819 ; value $6,916, 682 (*) 
value $7 , 936 , 686 1 $2,245,543 Bar cleansers and seouring 
Coal-tar resins, total: Ib. 89 027,899 41 "556.515 compounds containing Ib. 1,256 ,927 (*) 
value $15,992,691 $7508, 587 no soap value $191,050 
Derived from — : Pry cleaning preparations: value $1,558,145 (*) 
Phenol and/or cresol: no. of est. 24 ——— preparations — 
Ib. 53 , 573,353 aining no soap, not re- 
$10'307 O17 ported by kind: value $5,008 ) 
Phthalic anhydride: no. of est. 8 Cleaning preparations con- 4 pe $9 302428 
. 17 ,963 , 284 (3) taining soap: value $5,194,357 | 
value $2,890,054 Other cleaning preparations: value $897 $2,673,158 
Other coal-tar resins: no. of est. 7 | Polishing preparations, total: value $14,839,339 $15.840,68% 
Ib. 17,491, 262 Metal polish: value $1,806,481 $2,719 657 
value $2,795,620 Automobile-body polish: value $2,514,581 2,772,403 
Other synthetic resins, in- Floor wax (liquid and Laie 
cluding synthetic rubber: value $6,335,198 $4,999 877 
value 34.6 $2.3: ‘ 1eTs urniture, oor, 
‘ Revised. Paint and varnish removers: gal. 1,842,793 
addition, nitrocellulose articles are made from purchased nitro- 
a ieee Plastics by. establishments in a number of other industries Ne comparable data for 1933 avails able due to a change in census 
> classifications. 
Articles, not Elsewhere Classified No compar: able data on these items are available for any vear due to a 
rushes, Uther thas itu change in census classifications. 
‘No data. No data. 


Seap and Cleaning Preparations 

656,827 Tons Fats and Oils 

- 96,000 Tons Caustic Soda 
70,000 Tons Soda Ash 

155,000 Tons Silicate of Soda 
113,000 Tons Lime 


6,000 Tons Sulphuric Acid (50 deg.) 
8,000 Tons Muriatic Acid (20 deg.) 


100,000 Tons Salt 
8,000 Tons Caustic Potash 
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185,000 Gal. Ethyl Alcohol 


Rayon 


320 Tons Copper Sulphate 
59,000 Tons Other Chemicals 


111,250 Tons Sulphite Pulp Plastics 
160,000 Tons Caustic Soda (76%) 5,500,000 Wine Gal, Alcohols 
309,000 Tons Sulphuric Acid (50 deg.) 1,050 Tons Urea 
45,700 Tons Carbon Bisulphide 18,000 Tons Phenol 
22,500 Tons Glucose 19,000 Tons Formaldehyde 
18,000 Tons Glacial Acetic Acid §,300 Tons Sulphurie Acid (100%) 
6,700 Tons Acetone 9,600 Tons Nitrie Acid (100%) 
500 Tons Ammonia (Anhydrous) : 
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=| SUGAR PAPER 
’ i United States Census for 1935 United States Census for 1935 United States Census for 1935 
a i Number of establishments 169 Number of establishments 188 Number of establishments 591 
H Wage earners (ave. for yr.) 26 ,008 Wage earners (ave. for yr.) 23 ,623 Wage earners (ave. for yr.) 103 , 345 
Wages........ $24,782,379 Wages........ $23 ,401 ,212 $110, 200, 308 
_§ Cost of materials, fuel, Cost of materials, fuel, Cost of materials, fuel, 
— and purchased electric and purchased electric and purchased electric 
$425 621,319 $96,246,588 $429 113,355 
Value of products...... $498 , 645 , 860 Value of products $167 ,208 ,261 Value of products...... $711,793 ,299 
sf Value added by manu- Value added by manu- Value added by manu- 
$73 ,033 ,541 $70 ,961 ,673 facture.............. $282,679,944 
“a Sugar Pulp 
Beet Sugar Industry, total: value $95,159,804  $127,133,272 value $24972/10t $23 612/012 
Sugar, total: tons 1,186,448 1,636,462 Sulphite: tone 1.594748 "397" 57 
value $89'103/480  $121/171;347 value $71,415,585 508.771 
Granulated: tons 1,178,328 1,625,954 Sulphate: tone 1259352 
value $88,758,570 $120,811,768 $36 886 $29'095 66 
‘a Unfinished: tons 8,120 10, 508 Soda, semichemical and tons 489 , 238 457,790 
value $344,910 $359 4 
a other: value $18, 204,824 $16,471,331 
<a Molasses, sold or transferred to Screenings, total: 36 672 33935 
other factories for desugariza- values $401 136 686 
tion: tons 145,612 177 ,681 Mechanical: tons 3'902 4.242 
value $995,181 $732,433 $22'146 45°499 
Molasses other than for de- Chemical: 32'770 692 
sugarization, total: tons 87 ,924 175, 134 wales $378'990 $339. 187 
_. value $796 ,631 $877 ,383 1 Pulp, other than wood: tons 106 , 630 89° 464 
Disearded from desugariza- vale $15.340 971 $8.399'010 
tion process (exclusive of 
that used for molasses beet = 
pulp): tons 71,050 136,744 Paper 
Other: — Newsprint and similar paper: tons 1,221,871 1,213,096 
ee value $177,841 $259 662 Book value $49,496,538 = $47,836, 504 
Dried pulp, exclusive value $4, 185,397 $4,219, 11 Writing paper (fine): tons 541,083 "478.356 
‘of mole Ip: tons 131,727 132,580 value $73,105,846 $61,329,986 
$1.525'333 $1, 832'859 Wrapping paper: tons 1,605,457 1,440,029 
Moist pulp: tons 1,281,323 1,751,491 value $125,196.748 $95,767 523 
value $927 ,595 $869, 827 . $3 710'430 $2 
Molasses pulp: $1 $1 Tissue paper: tons 473,314 "406 
Other products: value $79,115 $132,991 paper: $46, 687.713 pe 
} ‘Cane Sugar Production ,total: value $26,280,614 $18, 233 202 . ll $15 931503 812 
Sugar, total: tons 350 , 982 236,940 Building paper: 463 143 308° 
| value $23,110,766 $15,281,047 
Raw: tons 260 , 840 152,955 alue 59,962 
a Other paper: tons 80 , 582 74,486 
value $15,952,521 $9,201,426 $8.662' 602 86.238 
Granulated: $5 948 Boards, total: tons 4.722.890 4.076.290 
Clarified: tons ,745 $1 value $200 , 103 ,326 $161, 180,877 
value $1,854,301 , 253 ,673 
3 Syrup: 442 982 3 404612 pulp, rag pulp, reclaimed paper 
“ag alue $863 , 589 $869 080 pulp, and straw pulp. 
Molasses, other than black- one 
strap gal. 5,438,182 8,067,753 Fertilizers 
i value $663 , 966 et a Product 1935 1933 
Blackstrap molasses: gal. 19,940,843 9,643 , 49 ) 
value $1,174,952 $507 ,062 | tons 4,176,806 3,273,744 
~ Bagasse, for sale as such: tons 115,785 272,257 phoric acid and potash): | value $92,373,376 $61,179,998 
_ value $278,783 $453 ,306 Potash superphosphates: tons 142,076 86 , 868 
Other products: value $188,558 77 ,827 value 2.680 679 $1.385 
Cane Sugar Refining, total: value $377,214,442 $337,075, 225 1 Superphosphates, not am- tons 1.752.286 1 545.782 
Refined sugar, har tons 3.914.806 3.063 227 moniated: value $16,489,121 $12,881,735 
value $349, 280,365 $313 ,349,733 Fish scrap: tons "100,211 ) 
+ Refined sugar, soft or val $2,651 
oan value 2,651,594 
: brown: tons 295 , 162 275,241 Bone meal: tons 56.313 
value $23 , 409,448 $21,091,017 voles $1.414 115 | 
Refiners syrup, edible gal. 2, 886 558 .692 , 485 Ammoniated superpbosphates: tons 41,278 | 
value $599,117 $559 ,052 { 2 289 568 
: (Incl. urea and ammenium 
Refiners’ blackstrap and non- nitrate): value $608.6611 ° $7,364,178 
edible syrup: gal. 22,305 , 646 19 Other ammoniated fertilizers } 
value $1 320,870 $841 826 (non-potash): tons 19,763 
Other sugar products: value $1,739,213 $1, 233 ,597 value $445 
2. Other fertilizers: tons 187 ,832 
* 'The Cane Sugar Production industry differs from the Cane Sugar value $5,398, 484 ) 
a Refining industry in that it consists of the mills which actually make sugar ; : ; ; 
ne \ and other products from cane, while the refineries process certain portions ' Basis 16 per cent available phosphoric acid. 
fe of the raw sugar already made and convert them to a more usable form. ‘Data incomplete. 


Pulp and Paper 225,000 Tons Salt Cake 570,000 
) 117,500 Tons Alum 80,000 Tons Soda Ash Pe 
. 40,000 Tons Caustic Soda Fertilizers ; 
Eg 18,000 Tons Casein Size 1,980,000 Tons Phosphate Rock 340,000 
146,000 Tons Chlorine 1,825,000 Tons Sulphuric Acid (50 deg.) : 
i ) 344,500 Tons Lime 436,000 Tons Muriate of Potash 6,000 
— 188,090 Tons Limestone 55,000 Tons Sulphate of Potash 427,400 
‘. ) 88,000 Tons Rosin 20,000 Tons Other Potash Salts 10, 500 
oe 204,000 Tons Sulphur 55,000 Tons Liming Materials 100 
_ 283,600 Tons Silicate of Soda 580,000 Tons Sodium Nitrate 
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Tons Ammonium Sulphate | 

Tons Anhydrous Ammonia 

Tons Other Inorganic N Carrier: 

Tons Organic N Carriers | 
Sugur Industry 

Tons Sulphur 

Tons Lime and Limestone 

Tons. Kieselguhr 

Tons Bone char. 
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FERTILIZERS 


United States Census for 1935 


CERAMICS 


United States Census for 1935 


GLASS AND GLASSWARE 
United States Census for 1935 


Number of establishments 670 Number of establishments 1,350 Number of establishments 213 
Wage earners (ave. for yr.) 17 ,473 Wage earners (ave. for yr.) 73,744 Wage earners (ave. for yr.) 67 ,138 
Cost of materials, fuel, Cost of materials, fuel, Cost of materials, fuel, 
and purchased electric and purchased electric and purchased electric 
$93 364,605 ses $56 , 204,132 $110,008 ,152 
Value of products...... $140, 386,112 Value of products...... $178 573,018 Value of products...... $283 ,925 ,061 
Value added by manu- Value added by manu- Value added by manu- x 
$47 ,021 ,417 facture.......... $122 , 368 ,886 facture.............. §173,916,909 
Saggers (of own make): value $408 ,952 $326 ,444 
Ceramics Other pottery products: value $4,740,642 $2,95 +42 
> Sand-lime brick: thousands 61,757 22 
Product 1935 1933 value $554,631 $195,318 ' 
Clay products other than 000.9 
, pottery: | otal value 989 ,246 2,771,514 *The Ceramics Industry as used here includes the Clay Products ; 
Common brick: thousands 1,805 ,833 1,019,810 Industries, the Nonelay Refractories Industry, the Pottery Industry, and Pe 
value $18,246,059 $8,816,452 the Sand-lime Brick Industry. ~ 
Face brick: thousands 563 ,662 270,323 1 No data. ba 
Hollow brick ? Value of metal fittings included, $1,039,435. 
ollow brick: ous 9, i 75,15 ver li 
$246'149 $79 607 Does not include $75,150 of sewer liners 
Terra Cotta: short tons 17,552 25,604 
value $1,527,966 $1,830,999 Glass and Glassware tes 
Hollow building tile: short tons 908, 100 607 ,685 . 
value $5,439,158 $2,836,156 Product 1935 1931 
Tile (other than hollow and sq. ft. 62,695,765 38,679,170 Glass and glassware, aggregate 
drain): value $10,598,820 $6,434,239 value: $278,201,771 $211,955,360 
Vitrified brick and plates: thousands 83,252 63,111 Flat glass, total: value $68 ,266 ,602 (’) 
value $1,895,293 $1,224,332 Polished plate: sq. ft 177 , 263 ,473 7,017 ,237 
Draintile: short tons 264,123 7,980 value $41,818,918 25,765,129 
value $2,001 ,57 $1,127,254 Window glass: aq. ft 428 ,938 ,357 266,772,159 
Sewer pipe: short tons 670,181 451,272 value $18,180,053 $10,307 ,396 
value $8,616,123 $4,911,104 Obscured glass: sq. ft 14,372,434 17 ,796 ,456 
Stove lining: short tons 7,614 ,827 value $1,644,356 2, 388 
value $236 , 332 $224,371 Wire glass: sq. ft 11,960,829 5,663 ,837 
Flue lining: short tons 98,484 45,437 value $1,369,144 $1,800 ,406 
value $1,172,263 $471,155 Other flat glass: value $5,254,131 (?) 
Chimney pipe and tops: short tons 4,251 5,274 Glassware, total: value 7 ,442 ,258 (4) 
value $91 $57,151 Machine-m.de tableware: value 23,361,221 } (8) $24,263,399 
Wall coping: short tons 19,094 7,612 Hand-made tableware: value $11,388,516 —, 
value $222 ,997 $80 ,442 Lighting glassware, total: value $16 ,500 ,453 (4) 
Segment blocks: short tons 9,169 () Shades, globes, reflectors, 
value $105,540 ete: value $5,812,459 $6,590,032 
Fire-clay products: value $23,832,348 $16,127,758 Lamp chimneys: dozens 2,432,509 1,597,144 
Glass-house tank blocks, value $1,294,516 $1,100,251 
melting pots, stoppers, short tons 27 ,525 22,065 Lantern globes: dozens 615,998 403,759 
floaters and rings: value $2,441,113 $1,757,118 value $494,516 $382 ,904 
Refractory cement (clay): short tons 35,944 26 375 Other lighting glassware, 
value $1,660,118 $1,056,593 including electric-light 
Clay sold, raw or prepared: short tons 252,670 192,207 bulbs, lamps, etc.: value $8 , 898 ,962 (2) 
value $1,190,559 $1,012,483 Lenses, total:4 value $1,875,751 $1,361,869 
Other clay products, except Motor vehicle: dozens 1,953 ,768 1,397 ,634 
pottery: value $3,566,875 $916,921 value $1,118,062 $884,009 
Nonclay refractories, total: value $20,591,992 $12,069,517 Other: dozens 91,250 (*) a 
Graphite and other carbon: value $1,487 ,736 value $757 ,680 $477 ,860 
Magnesite and chrome bricks: thousands 12,112 9,027 Technical, scientific, and in- eee 
value $3,424,726 $2,579,994 dustrial glass (pressed and ee 
Silica brick: thousands 149,621 110,889 blown), total: value $5 ,998 ,432 (*) aes 
value $8,179,990 $4,654,776 Tubing: pounds 27,302,189 17,291,889 
Refractory cement (nonclay): short tons 38,931 42,099 value $3,665,971 $3,140,005 
value $903,351 $1,130,409 Insulators: value $2,332,461 { $806 ,7 
Other nonclay refractories Other: value bait (?) 
including those of a lu- Pressed and blown glassware 
mina and silicon carbide: value $6,596,189 $2,946,342 (including ovenware) not 
Pottery, total: value $67,388,347 $44,024,348 specified above: value $8,317,885 (8) 

Vitreous-china plumbing Glass containers, total: value $124 ,492 570 (1) : 
fixtures: value $12,969,481 $7,709,353 Food-product containers: value $55 ,839 ,093 (‘) 
Semi-vitreous or porcelain Beverage containers: value $33 ,063 ,560 $15,641,928 Bor 
plumbing fixtures: value $523,195 $646,705 Medicinal and toilet prep- ross 14,579,450 12,765 ,353 * 

Red earthenware (flower arations containers: value $30 ,345 ,232 $30 , 280 ,297 at 
pots, etc.): value $1,795,144 $1,207,396 General purpose containers dozens 23,099,199 12,344,508 
Stoneware (except chemical): value $1,578,673 $2,065,636 (carboys, pantry jars, etc.): value $5,244,685 $6 615,310 
Chemical stoneware: value $617 ,042 $383 , 067 Other glass products: value $18,000,341 $30,581,834 
White ware, including 
cream color: value $22,164,329 $15,005,178 1 Data incomplete. 
Hotel china: value $7,197,700 $5,007,669 2 Included in value of “ other glass products.” 
Porcelain electrical supplies:? value $11,904,820 $7,055,580 Includes value of ovenware, and is therefore not comparable with 
Garden pottery: value $397 662 $176,396 corresponding total for 1935. 
\rt pottery: value $2,662,407 $1,489,382 4 So-called lenses for use in headlights, lighthouses, lanterns, etc. Optical 
Gas radiantes and backwalls lenses are classified in the Optical Goods Industry. 
n portable stoves: value $428,300 1) ‘Included in machine-made and band-made tableware. (See footnote 3). 


Textile Processing 


41,500 Tons Dyestuffs 
75,000 Tons Starch 
185,000 Tons Soap 


90,000 Tons Sulphuric Acid (50 deg.) 


34,000 Tons Caustic Soda 


48 000 Tons Soda Ash 


23,500 Tons Acetic Acid (28%) 


10,000 Tons Chlorine 


15 000 Tons Other Bleaches 


VOL. 4 


92,000 Tons Sodium Sulphate 
21,000 Tons Sodium Phosphates 


Ceramics 
91,944 Tons Feldspar 


1,834 Tons White Lead 
6,751 Tons Litharge 


867 Tons Red Lead 


3,000 Tons Salt 
1,833,637 Tons Clay 
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Glass and Glassware 


2,334,887 Tons Silica Sand 
559,117 Tons Grinding Sand 
664,006 Tons Soda- Ash 

41,189 Tons Salt Cake 
216,074 Tons Lime 
162,050 Tons Limestone 
103 ,499 Tons Feldspar 

11,600 Tons Fluorspar 
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RUBBER LEATHER LIME AND CEMENT 
ae United States Census for 1925 United States Census for 1935 United States Census for 1985 
Number of establishments. 465 Number of establishments. 384 Number of establishments. 34 
Wage earners (ave. for yr.). 114,612 Wage earners (ave. for yr.). 50,877 Wage earners (ave. for yr.). 28 ,19 
Fe: Cost of materials, fuel, and Cost of materials, fuel, Cost of materials, fuel, 
>. ae purchased electric and purchased electric and purchased electric 
$368 ,478 ,339 $197 ,969 ,858 $51 ,857,71> 
Value of products....... 77,437,237 Value of products... .. .. $308 ,344,763 Value of products........ $143,739, 20 
rate Value added by manufac- Value added by manufac- Value added by manu- 
ture $308 ,958 ,898 $110 ,374,905 $91 , 881,48: 
Rubber Leather 
Products 1935 1933 Product 1935 1931 * 
tubes, total al 370,347, 256 ,512,51 Sole and belting leather, total: value $89,678,756 $76,102,485 
Motor-vehicle (except number $48,764,713 $45,375,552 ¥alue $61,959,871 $55,030,073 
motorcycle and bicycle): value $319,034,157 $221,050,5854 Chrome and combination sole: number 1, 447,424 
Motoreyele and bicycle: number 4,006 ,476 value $4,245 ,891 $2,174,538 
value $3 690/310 | Belting butts, rough: number 494,473 369, 454 
Inner tubes: value 4 
Passenger car, truck and number 47 760,679 46,811,770 Belting butts, curried: number 4 ety 9 266 , 241 
bus: value $43 ,816,374| $31,715,479 value $4, 448, 33 $2,784,529 
Airplane: number 20 ,242 Offal (heads, bellies, shoul- 
value $67 .059 ders, etc.): pounds 91 542 072 86, 161 4 p 
All other, including mo- number 1,529, 790 | value 
toreycle and bicycle: value $659,295 / value $4,365, $2, ,068 
Solid and cushion tires: . >» 
Truek and bus for high- number | leather (sides): number $3 
way transportation value $1,! 517, "759 | A value $5, 54°374 3044 
Industrial truck, tractor number 116/852 | Skirting leather (sides): number an 4s 
and trailer value $844,992} $3,746,181 value $387 
All other (including car- number 6,993 ,794 | Collar leather (sides): number tae 
riage and other tiring value $717,518 value $ 
Hoots and Shoes: Value $48,261,613 $41,513,460 Latigo leather (sides): number 
Rubber goods other than tires, value 
* inner tubes, and boots and Lace leather (sides) : number 42330 $575 
shoes, total value 248,634,686 $170,538 ,990 value 
3 Rubber heels pairs 278,369,016 272,504,312 Welting leather: pounds 5,62: ‘oes € 070,008 
value $11,594,192 $11,119,047 Value $1,956,238 $711,545 
Rubber soles pairs 69,655,749 91,994,794 Upholstery leather (automobile, one ont — 
Kubber-soling strips and top- value $7 , 258,594 $8,315,846 furniture): value $6, 230,810 $5,199,748 
lift sheets: sq. it 9 943,849 10,752,949 Upper leather (other than fancy 
x value $2,€67,089 $1,711,451 and patent): value $127 ,314,820 
A. Rubberized fabrics: value $19,933,310 $18,197,918 Lining leather, total: value $9,081,273 ) 
Mechanical rubber gu. «bs: Patent upper leather: value $5 ,068, 492 
Rubber belting: Ib. 48,231,120 30 ,627 804 Glove and garment leather: value $18,129,258 $16,728,647 
* value 20,438,077 $12,928,458 Fancy and bookbinders’ leather, 4 
Rubber bose ib, 93,568,192 () including fancy upper leather: value $6,262,995 $10,494,304 
value 24,382,401 $16,761,566 Splits, finished, other than wax 
Rubber tubing: Ib. 13,607,924 13,280,049 and finished upper and uphol- ie ae 
value 2,235,798 $1,312,507 stery (side splits): 108 
bber packing: ib. 15,570 9,328,083 value 7, 175,70 
Rubber pac kir £ 895 $1 872 387 Miscellaneous leather, total: value $9 604,343 $36 863,72 
Washers, gaskets, etc.: Ib. 5,168,301 ,441 
value $2,106,441 1,473,651 
Rubber and friction tape: 12,380,235 11,430,375 tor 1982 
Rubber covered rolls value $3,727 ,742 $2,660,551 
Other mechanical rubber goods: value $32,311,473 $15,870,856 Lime and Cement 
Hlard-rubber goods (except drug Product 1935 1951 
gists’ sundries) value $14,023,739 $9,927 ,599 2 932.5 
Druggists and medical! sundries: value $7 , 597 ,680 $5 ,755 Lime, all kinds, total: ~~ $18 
Kubber erasers and band ib 4,815,619 — 1.414 650 930 
value $1,762,929 () Quickiime: $10,005,627 $9,461,09 
Rubber glove doa. prs 1,287,773 1,009, 528 "$37 1, 144,36 
value $2,857,419 $1,676, 196 Hydrated lime: $7.074.183 $7,137,739 
Kubber cement gal. >, 518,141 3,742,018 valus “"'993' 819 
value $2,851,984 $2,099,595 Agricultural lime: tons 343638 $1, 43091 
Rubber flooring aq. ft 5,905,877 4,325,019 by bind: value 
Rubber mats and matting: value $8 959,476 $3,926, 486 Cement, all kinds, total: $114.942.212 $86,172, 365 
‘Tire sundries and repair materials, we 920 4 64.282, 756 
including camelback value $14,035,000 (*) Portland cement: $1 13. 600,717 
Rubber thread, jar rings, and al a alu 
bathing caps value $5,790,690 $5,358,696 bbl 1,011,411 432,415" 
“ponge-rubber products, n. ¢.: value $4,237 ,980 $1,489,832 masonry cement: $1 "437 542 $571, 648 
Reelammed rubber produced: Ib 241 919,685 (*) vaiue 
value $10,703,448 (*) 
. 1 Incomplete. 3 Figures for 1933 
'No comparable data ? Data lacking. 
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Rusper LeaATHER 2,500 Tons Dyes 
Carbon Black 11,000 Tons Sodium Sulphide 50,000 Gal. Alcohol 
Zinc Oxide (Tnel. leaded) 5,000 Tons Lactic Acid 
Accelerators 3,000 Fone Ackd (50 deg.) 24,290,000 Tons Limestone and Cement Rock 
Antioxidants 550,000 “Tone Salt 2,400,000 Tons Clay and Shal 
Crude Rubber 13 7 600,000 To Blast Furnace Slag 
Reclaimed Rubber 3,000 Tons Sodium Thiosulphate 660,000 Tons Marl 
Sulphur 2,000 Tons Borax 460,000 Tons Uncalcined Gypsum 
Caustic Soda 11,000 Tons Oils and Fats 700,000 Tons Oyster Shells, etc. 
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